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Table 4: LSF (%) of LED lamp according to operating time in years.

Years Duration of study LSF%
1 8.766 98.75
2 17532 97.50
3 26.298 96.25
4 35.064 95.00
5 43.830 93.75
6 52.596 92.50
7 61.362 91.25
8 70.128 90.00

According to the LSF of the LED lamp, 10% attenuation rate occurred after eight years.
This demonstrates that it is not possible to use the lamp more than eight years. Table 5
illustrates the MF and minimum luminance level required for tunnel lighting with LED
lamps.

Table 5: MF and minimum luminance level required for tunnel lighting with LED

lamps.
Years Pollift:mll;l ig;][}‘ LSF LTLo{?lF ()IF:LMFZS;F*LLMF) E%
1 0.91 09875 93 0.8357 1,1966
2 091 0975 905 0.803 1,2454
3 091 09625 88 0.7708 1,2074
4 091 095 855 0.7391 1.3529
5 091 09375 825 0.7038 1.4208
6 091 0925 795 0.6692 1.4043
7 0,91 09125 775 06435 1,5539
3 0,91 0,9 75 06143 1,628

The LED lamp investigated in this study has a service life of 70000 hours. This period
corresponds to an operating time of about eight years. As seen in Figure 4, the LED lamp
cannot be used when Luminous Flux decreases by 20%, that is, drops below 80%. The
Luminous Flux of the LED lamp would decrease by 20% after eight years (70000 hours)
when LED lens and diffuser effect are neglected. It is seen in Table 2 that the LLMF (%) of
the LED lamp is 80% in the eight year.

The 5% loss is formed by time-dependent decrease in the Luminous Flux of the lenses
used in directing LED light. When this effect is considered in Table 2, Table 3 is reached.
According to Table 3, LLMF is 80% in the sixth year. In other words, the LED lamp cannot
be used after six years because it is indicated in the producer’s catalogue that the LED lamp
should not be used if LLMF decreases to below 80%. The operating time of the LED lamp
decreased from eight years to six years when the effect of optical lens was not considered.
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waves [8]. Likewise, in an indoor environment, man-made obstructions like indoor furniture
arrangement and the building’s walls do cause radio signal reduction. On the other hand, in
an outdoor environment where the tendency of foliage occurring within the vicinity of radio
signals, especially in suburban and rural areas, the adverse effect of foliage is inevitable.
This is because the presence of the foliage in such areas, where topographic features are
much more dominant than buildings, adversely affected radio signal reception [9].

Fundamentally, radio signal reduction or path loss is usually being predicted using
propagation models. As reported in [10], a number of radio wave propagation models are
available to predict path loss over different types of terrains. These radio wave propagation
models are broadly classified into three classes: deterministic, empirical, and stochastic.
‘While the deterministic models make use of the laws governing electromagnetic wave
propagation to estimate the received signal power at a specified location, the empirical
models are based on observations and measurements alone [11]. On the other hand,
stochastic models, according to [11], model the environment as a series of random variables.

A propagation model is defined in [2] as an empirical mathematical formulation for
estimating the signal’s paths of radio transmission and the connected losses in a given
environment based on varying parameters such as the distance between the transmitter and
receiver, operating frequency band, and obstacles in the transmission path. It is also defined
in [12] as an empirical mathematical formulation for characterization of radio wave
propagation as a function of frequency, a function of distance between the transmitting and
receiving antennas, and a function of other conditions. It is a very significant tool for the
design and development of wireless communication systems. It is useful in both network
planning and interference preventive studies as the wireless deployment proceeds. Its
accuracy and reliability prediction helps in optimizing the wireless system coverage area,
transmitter power efficiency, and the possibility of eliminating interference problems with
other transmitter(s) in the vicinity.

There are various propagation models available for predicting the path loss. However,
observations have shown that all the existing propagation models available in literature
cannot be generalized to different environments [10,13] as suitability of the models differs
for different environments. This necessitates the proposal made in [13] that specific models
need to be developed for specific environments. Therefore, the primary focus in this paper
is to technically investigate this proposal made in [13]. The study presented in this paper
was also motivated by the encouragement given by the International Telecommunications
Union Radiocommunication Section (ITU-R), which reported in [14] that scientists and
engineers should carry out research that would lead to the development of signal
propagation models suitable for their respective localities. It was on this premise and the
proposal in [13] that the study presented in this paper was conceived to investigate the
proposal raised as well as developing suitable propagation models for VHF broadcast
systems in Lagos State and Ondo State, Nigeria.

In achieving this objective, some existing radio propagation models were briefly
reviewed. Field measurements were conducted using two broadcasting stations as case
studies. The field measurement results obtained were later analyzed. Detailed information
on the analysis results that necessitate the development of new propagation models for each
of the locations used as case studies are presented in this paper. In enhancing logical
presentation of the study in this paper, the rest of the paper is organized as follows. In section
2, a brief review on related works on radio wave propagation models was carried out.
Section 3 explains in detail the method used to carry out the study presented in this paper.
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functionalities of the organism’s cell [22]. Although there could be different classifications of
antimicrobial agents, it is generally agreed that they can be grouped as either biocides or
biostats. Biocides are substances that kill microorganisms while biostats function by inhibiting
the growth and proliferation of microorganisms [4], and their mechanisms of action are closely
related to the amount of active substances imparted unto the antimicrobial fabric [4].

Based on literature, the most commonly used synthetic antimicrobial agents for fabrics are
quaternary ammonium compounds (QACs), polyhexamethylene biguanide (PHMB), triclosan
and N-halamines. The mechanism of action of these four classes of antimicrobial agents have
been presented in this section as representative antimicrobial agents for fabrics.

3.1 Quaternary Ammonium Compounds (QACs)

Quaternary ammonium compounds (QACs) are molecules with at least one hydrophobic
hydrocarbon chain connected to a positively charged nitrogen atom as shown in Fig. 1. The
other alkyl or aryl groups are frequently short chain substituents such as methyl or benzyl
groups [23].

R
rlf 4
R
R

2

Fig. 1: Representative structure of quaternary ammonium compounds (QACs).

QACs are outstanding antimicrobial agents [24]. The antimicrobial activity of QACs
ensues from both ionic and hydrophobic connections between the QAC and components of the
microbial cell wall which often leads to cell death or malfunction in cellular processes [25].
Factors such as charge density, molecular size, and molecular mobility determines the ability
of a QAC to bind to the bacterial cell wall and/or cell membrane, thereby interrupting its normal
function [26]. Usually, QACs would attack the phospholipid components of the membrane, by
irreversibly binding to them. This would lead to impaired membrane permeability, causing
membrane deformation, leakage of low-molecular-weight intracellular material, and disruption
of the proton motive force [27].

3.2 Polyhexamethylene Biguanide

The structure of polyhexamethylene biguanide (PHMB) is shown in Fig. 2. PHMB is
another antimicrobial agent which is mainly used in food, medicine, water industries, and
others.

H H H n
Fig. 2: Structure of polyhexamethylene biguanide.

PHMB has been applied onto fabrics to avoid microbial growth. PHMB is a water-soluble,
positively charged polymer, with broad-spectrum antimicrobial effects toward Gram-positive
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Using formulas (2), (5), and (6) it is possible to find a general expression for the relaxation
of the strain sensitivity
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With the help of formula (7) it is possible to calculate the contribution to the overall
relaxation effects tensosensitivity compensated samples.

So, using the above mentioned expression, it is possible to calculate all the components of
the strain sensitivity.

Figure 3a shows the general tensosensitivity of the silicon with the impurities
Si(Ni), Si(Mn}, Si(Au) represented by three curves, under static (1, 2, 3) and dynamic (1°,

2°, 3”) pressure, respectively. It can be seen that the static pressure is the biggest strain
sensitivity in samples Si(Ni). In the Si(Mn) samples, static strain sensitivity is lower. The

silicon samples with gold impurities have little sensitivity to static pressure.

In all the samples of silicon with deep levels, when resistivity increases, strain
sensitivity increases. After overcompensation, with a further increase in the concentration
of impurities, the resistivity starts to decrease and strain sensitivity reduced accordingly.
From Fig. 3, also shows the dynamic strain sensitivity of the samples in reverse order, since
silicon samples doped with gold have the largest dynamic strain sensitivity and samples of
Si<Ni) have smaller dynamic strain sensitivity. Furthermore, in all the samples with deep

impurity levels having a conductivity type p, the strain sensitivity is less than that of silicon
samples with deep levels having » type conductivity. We calculated the individual
components of the strain sensitivity for the above described samples.
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The obtained results, as shown in Fig. 3 and Fig. 4, show that there is a disparity between
the path losses estimated using the FSPL model and the calculated path losses obtained
based on the measurement conducted. The losses predicted by the FSPL are higher than the
actual losses the radio signals from the stations really experience. This indicates that there
is need to develop appropriate models for each route and the entire service areas for each of
the radio stations.

200
a8 - = - - -
£ 150 7
i ——OSRC (M=)
Z 100 4 —=
-
50
20 25 38 46 6
Distance (Km)

Fig. 3: Typical dispanty in FSPL and estumated path loss tor OSRC.

Patk Loss (1B)

2 4 6 8 10 12 14 16 18 20
Distance (Km)

Fig. 4: Typical disparity in FSPL and estimated path loss for RC.

3.2 Propagation Model Development Stage

Having observed that there is wide disparity between the measured and the predicted
FSPL model losses, it is necessary to develop propagation models for each of the routes
considered for each broadcasting station. A least square regression test method was
employed to develop the proposed propagation model because the measurements obtained
along the four routes reveal a linear relationship between the estimated path loss from the
coverage area and corresponding line of sight distance. The overall average value of the
least square regression analysis for the four routes finally formed the developed model. The
least square test plots for the four routes for OSRC are presented in Fig. 5 while the
corresponding plots for the four routes for RC are presented in Fig. 6. From the result, the
multiple R shows the correlation between the points and line of best fit which is between
the ranges of 0.98-0.94 for all routes considered. Also, R square shows the percentage of
points that fall on the straight line, which is between 98% and 82%. The coefficient of the
x-variable is the slope at the intercept point on the line across the path loss axis. Hence,
coefficients of the x-variable and the intercept were used to develop the equation for the
path loss.

From Fig. 5, the obtained path loss propagation model for Route A is 73.68423 +
0.000108d where d is the distance in kilometers (km). The corresponding obtained path
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DHF/DSS cases include plasma leakage from blood vessels, fluid accumulation in the chest,
blood concentration increase, organ dysfunction, and severe bleeding [1]. Furthermore, severe
DHF/DSS commonly happen when the patients get a second dengue infection thereafter [1].

Several warning signs for severe dengue include persistent vomiting, mucosal bleeding,
lethargy, abdominal pain or tenderness, clinical fluid accumulation, restlessness, liver
enlargement of more than 2 cm, and an increase in the hematocrit count with a rapid decrease
in platelet count [1]. Patients usually recover if identified early and with proper fluid and
electrolyte administration [6-8].
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Fig. 1: (a) Average annual number of dengue fever and dengue haemorrhagic fever cases
reported to WHO and number of countries reporting dengue from 1955-2007 [1].
(b) The course of dengue illness over a period of 10 days [1].

2. DENGUE DETECTION METHODS
2.1 Overview

The rapid nature of dengue illness, which can progress from mild to severe within a few
days, makes it necessary to have a quick diagnostic test for proper treatment. The optimal
window for diagnosing a dengue infection is typically from the onset of fever until 10 days
post-infection [9]. Early diagnosis should be able to distinguish dengue from other diseases
such as malaria, leptospirosis, typhoid, typhus, and Chikungunya, all of which present similar
symptoms [10]. Recently, much of work in early detection of dengue via biosensor was reported
to play an important role due to their cost effective method, rapid measurements and high
efficiency in bio-sensing analyses as compared to common conventional methods [11-12].

Among parameters that can be used to evaluate biosensors are specificity, selectivity, limit
of detection (LOD), and sensitivity. The selectivity and specificity are evaluated to study the
reliability tests of the analytical response. These reliability tests also can help to improve the
issue of cross reactivity or false-positive tests of specific detection in bio-sensing layers. Based
on the International Union of Pure and Applied Chemistry (IUPAC) guidelines, all these
parameters are defined accordingly in this paper [13-14].
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As a result, to route the packets from a node to the DODAG root, a path with minimum W-
metric value is selected.

The usage of ETX with W-metric leads to the calculation of the weight W;; of the link i — j
byanode i towards a neighbor j as follows in Eq. (7):

Wij=xQisj+ ETXi,j @]

6. SIMULATION SETUP

In order to analyze and evaluate the performance of the introduced routing metric in
comparison to other RPL routing metrics, a range of configuration settings have been
considered. For this simulation, ContikiOS and Cooja simulators are used. A network
topology consists of 25 Tmote-Sky nodes, which are the sensors sensing different aspects
of the environment. Nodes are randomly positioned in an area defined in Fig. 1, with each
grid square equal to 10 m?. Node 1 works as a sink (the root of the DODAG) and the other
24 nodes as senders of upstream data packets periodically to the sink node. The total packet
size of 120 bytes with transmitted power of zero dbm (or 31-contiki power level parameter)
is identified.

Fig. 1: Network topology used in simulation.

For measuring the simulation time and the simulation stop time (after a certain needed
time), a Cooja plug-in feature, known as Contiki Test Editor, is utilized. This feature creates
a log file containing the output of all simulations and can be used for data analysis. For the
purpose of introducing attenuation (greater “lossiness”) for the wireless medium with
respect to the nodes relative distances, the Cooja Unit Disk Graph Medium (UDGM) is used.
The UDGM uses two range parameters for transmission range as well as for interference
range with other radios. In addition, it defines another two parameters, which are Success-
Ratio TX to model the loss at the sender and Receiver-Ratio RX to model the loss at the
receiver side. The value of Transmission Ratio TX and Reception Ratio RX was set to loss-
free (equal to 1). On the other hand, the Transmission Ratio TX was set as loss free to 100%
with the Reception Ratio RX set to 90% for another set of simulations in order to model
packet loss at the receiver side in the network.

The operation mode of RPL is set to no-downward-traffic as the evaluation process of
this study is only interested in using the multipoint-to-point communication. The
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1. INTRODUCTION

Nonlinear oscillations have important aspects for areas including physical sciences,
mechanical structures, engineering and other disciplines [1,2] which appear mathematically
in the form of nonlinear differential equations (NDEs). The solution procedure of obtaining
approximate solutions of linear differential equations is comparatively easy and well
established. In contrast, the solution procedure of obtaining approximate solutions of NDEs
remains less available to this day. It is often more difficult to get an analytic approximation
than a numerical one. A few nonlinear systems can be solved explicitly, and the numerical
methods especially the most well-known Runge-Kutta fourth order method are frequently
used to calculated approximate solutions. However, in stiff differential equations and
chaotic differential equations, the numerical schemes do not always give accurate results,
thus presenting a big challenge to numerical analysis. In this situation, many researchers
have shown an intensifying interest in the field of analytical approximate techniques. The
most widely used analytical technique for solving nonlinear equations associated with
oscillatory systems is the perturbation method [3-6], which is the most versatile tool
available in nonlinear analysis of engineering problems, and it is constantly being developed
and applied to ever more complex problems. However, the standard perturbation methods
have many limitations, and they do not yield for strongly nonlinear oscillators.

As aresult, to overcome this shortcoming, in recent years, a large variety of modified
perturbation techniques are commonly used in nonlinear systems, especially for strongly
nonlinear oscillators. There modified methods include optimal homotopy asymptotic
method [7], homotopy perturbation method [8-10], modified homotopy perturbation method
[11], modified He’s homotopy perturbation method [12-14], modified Lindsted-Poincare
method [15], He’s modified Lindsted-Poincare method [16], and modified multiple time
scale method [17].

In the recent past, some other approximation techniques have been investigated. These
techniques include the He’s max-min approach [18], elliptic balance [19], algebraic [20],
the differential transform approach [21], He’s frequency-amplitude formulation [22],
iteration [23], the variational approach [24], energy balance [25-29] methods, and the
rational harmonic balance method [30]. All have been paid much attention in order to
determine periodic solutions of strongly nonlinear oscillatory problems. In fact, to the best
of our knowledge, in the energy balance method and some other methods, there is no clear
idea to obtain higher-order approximate solutions. Moreover, only first-order approximation
has been considered, which does not provides sufficient accuracy.

In this situation, an analytical technique has been proposed based on the harmonic
balance method [31-38] to obtain approximate periods to the nonlinear oscillator with the
square of the angular frequency depending quadratically on the velocity. The higher-order
approximate period (mainly third-order approximation) has been obtained. The proposed
technique not only provides accurate results but is also more convenient and efficient for
solving more complex nonlinear oscillatory problems. Moreover, using a suitable truncation
formula gives approximate periods that are very near to the next higher-order approximation
and avoids a lot of calculation. This is the main advantage of the proposed technique
presented in this article.

The rest of this paper is organized as follows: In section 2, we give the outline of the
solution approaches of the harmonic balance method. In section 3, we implement the
harmonic balance method to the nonlinear oscillator with the square of the angular
frequency depending quadratically on the velocity. The results and a detailed discussion
have been explained extensively in section 4. Concluding remarks are given in section 5.
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complex and imposes more delay for route discovering. Furthermore, energy consumption
may be a need in some clustering routing protocols.

The spectrum and energy aware routing protocol SER [16] is a routing protocol which
is proposed for cognitive radio networks. It is based on DSR protocol and selects a route in
which the nodal minimum residual energy is higher and has the minimum hop count.
Considering just the node with the minimum energy in selecting the route and neglecting
other nodal energy frequently increased link failure probability. For example, we suppose
the route is selected with this metric and link failure happens during data sending duration.
If local reparation, which is discussed in this article, is used, the same nodes participate in
the route again and because we don’t consider their energy, each time a new route failure
may happen.

3. SYSTEM MODEL
3.1 Assumptions of Our Routing Protocol

‘We have assumed a wireless sensor network in which SUs are sensors with cognitive
radio capability that are uniformly distributed. SUs and PUs simultaneously exist in this
network but functional details of PUs are not considered. Each SU can access different
channels depending on its position and time. The state of a channel can be obtained from
one of the sensing approaches, for example [17-19]. The details of this are beyond the scope
of our work.

‘We have considered that each SU knows its (x, y) location with localization protocols
such as GPS or any other ones [20,21]. Also, the fixed location of the sink is known for all
of the SU sensors. Therefore, each node can figure out the distance between itself and the
destination.

‘We have supposed that SU knows its own current residual energy as well as residual
energy, location and free available channels of its one-hop and two-hop neighbours [22].
Also, it can calculate the minimum PU appearance probability (Pmin) for all the common
channels between itself and its neighbour using [15,23,24]. We also have considered that
each time that PU begins to use the channel, it sends a public announcement message that
every SU that is in the transmission range of the PU will hear and will be aware of how long
the channel is busy.

This protocol is a new version of AODV routing protocol and as mentioned above,
because of the elimination of the periodic beacon messages that are sent for updating table
routes, overhead is reduced in this kind of routing protocol.

The proposed protocol can be employed both in multi-route and single-route routing.
In multi-route routing, data packet fragments are transmitted through different routes and
therefore, the end-to-end delay is decreased. In single-route routing, it is possible to choose
only one route from among the discovered routes to send the data and the other ones are
reserved as backup routes. In this approach, single-route routing is simulated.

We consider N number of CR sensors and that each CR user has access to L+1 data
channel(s). From among these channels, L belongs to the PU while SUs opportunistically
use it and 1 channel is used as the common control channel which is available only to the
SUs, that is, the PU is not permitted to use it. [16]

It has been assumed that each SU has access to the available license channels via
CSMA/ CA protocol. From the viewpoint of SU, the channel has three states:
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1. INTRODUCTION

Power converters are generally used in renewable electrical energy sources’
applications of the photovoltaic source or micro-hydropower [1-4]. The circuit is simple
and low cost, but it needs a connection in series (or parallel) of a large number of
photovoltaic panels to meet high voltage load (or grid system) demands [5]. In the case of
solar, unusual environmental condition factors such as shadows from clouds, trees,
buildings, dust, moisture, the temperature will cause voltage instability. On the contrary,
DC-to-DC converters are proven helpful in maintaining voltage stability. Hence, DC-
to-DC converters are beneficial in the case that the voltage between the primary sources of
photovoltaic panels and DC-link (or the DC load) remain unstable. Such inverters need be
with maximum power point tracking (MPPT) features [6,7] for optimizing the amount of
electrical energy harvested from the photovoltaic array to
DC-link (Common Coupling Point of Micro-Grid) or the DC load [8].

On the other hand, conversion from available DC-to-AC makes an important step for
grid-connectivity in distributed generation (DG) [9]. Current areas of research interest
include strategic planning of electricity consumption for forecasting futuristic supply
demands or suggesting areas or regions of high demand for electric supply investment.
In DC-to-AC conversion, control of the modular structure of panels and devices makes
the core part. This is to generate smooth output waveforms through operation of switches
employed in DC-to-AC converters. However, no matter how smooth the switches operate,
there remain associated harmonics as a result of level transitions. In general, each type of
DC-to-AC converter topology has a unique pattern of switching operation related to
the converter and its topologies such as diode-clamped inverter topology, flying capacitor
inverter topology, and modular multilevel inverter topology [10,11]. Furthermore, various
novel structures of MMCs are proposed to overcome this challenge, such as reducing
the MMCs components or the number of power switches [12,13].

The output voltage demand of AC-load can be adjusted by DC-to-DC converters on
each module of the MMCs, but in this work, we will report on varying the modulation index
in carrier-based PWM strategy on MMCs to produce an output closer to the fundamental
component. THD of the output voltage and output current show significant change due to
modulation index variation. The carrier-based PWM strategy is flexible and easier in
adjusting its value of modulation index such that the switching signals are to generate the
desirable value of modulation index over a wider range without complex calculation
methods such as SHEPWM strategy [14]. The modulation index is varied by the MMCs
simulation in order to find the lowest value of THD and the changing pattern of the
fundamental component.

The structure and switching pattern of half-bridge modular multilevel converters are
given in Section 2. It shows a single sub-module operation, and also an example of MMCs
module rearrangement as a single-phase 7-level half-bridge MMC. The effect of modulation
index values on the carrier-based PWM strategy is introduced in Section 3. Section 4 shows
the  simulation result of a  single-phase  half-bridge = MMC  using
six sub-module converters for releasing the maximum 7-level stepped waveform.
‘Wherewithal, the output terminal of the MMC is connected to an AC load consisting of a
single-phase induction motor. The conclusive output of this work is presented in
Conclusions as Section 5 in the end.
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piksel. Korelasi tertinggi adalah 0.9706, PSNR 10.023 dan MSE 25.902 telah dicapai
melalui teknik yang dicadangkan.

KEYWORDS: denoising; autoregressive model; Poisson noise; adaptive trimmed mean

1. INTRODUCTION

Scintigraphic or nuclear images allow investigation of the human body by injecting
photons from radioactive products and detecting its radiation time. The radioactive product
that is associated with a labelled biological molecule is called a tracer that gathers in the
organ/tissue of interest after an injection into the blood. The planar gamma camera can be
used for capturing radiation emitted by the radioactive product, this imaging technique is
called scintigraphy [1]. In nuclear medicine, scintigraphic images are used for investigation
of some organs, regardless of their poor resolution. Poisson noise is one of the important
sources of deterioration in scintigraphic images [2]. Numerous techniques have already been
used for reduction of Poisson noise in scintigraphic and Single Photon Emission Computed
Tomography (SPECT) images. The degradation in quality of such tomographic images is
caused by detection efficiency, attenuation, collimator correction, and scatter of gamma
1ays.

These factors cause the output image to have low contrast, high noise levels, and poor
spatial resolution [3]. In tomography, filtering techniques are considered very important for
image enhancement. Reduction of noise can be achieved before reconstruction, which is
called pre-filtering, or during or after reconstruction, which is known as post-filtering [4].

Adaptive autoregressive (AR) filters can be used for removal of Poisson noise in
scintigraphic images [5]. The AR filter is further improved to scale down noise from 3-D
reconstructed data of scintigraphic images and also from SPECT images [6]. It is important
to apply the best AR filter for the projection data of scintigraphic images, because a small
change in the projection data may cause a large change in the estimated transaxial image

[6].

2. SCINTIGRAPHIC IMAGE ACQUISITION

The Gamma camera invented by Anger is used for capturing radiation emitted by the
radioactive product [7]. The main components of the gamma-camera for scintigraphic image
acquisition are discussed in the following subsections.

2.1 The Collimator

The collimator puts gamma rays in one direction to reach the crystal; unlike light,
gamma rays cannot be concentrated using lenses [8]. Incoming gamma rays can be sensed
by the collimator and the light generated by the cooperation of the gamma rays and crystal
can be converted into an electronic signal by photomultiplier (PM) tubes and preamplifiers
[9]. Parallel hole, pinhole, converging, and diverging are all different types of collimator.
The most popular collimator is the parallel-hole collimator, which retains the dimensions of
an image. In the case of non-parallel collimators, the divergence or convergence nature of
the collimator and geometrical disposition are the controlling factors of an image dimension
and the cause of geometric distortion [7]. Holes are detached by the lead “walls™ are called
septa. Resolution/sensitivity depends on the collimator thickness, hole diameter, and septal
thickness. Generally, the collimator thickness is 0.3-1.4 millimeters and the hole diameter
is 1.8-3.4 millimeters [10].
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Fig. 4: BER performance comparison of GSM, LCTAS-GSM,
LC-EDAS-GSM of 6 b/s/Hz.

In Fig. 5, a gain of approximately 5 dB was achieved with respect to the LC-EDAS-
GSM system when compared to the conventional GSM system. Likewise, considering the
LCTAS-GSM system, which achieves an SNR gain of 1 dB over the conventional system,
with a lower CC when compared to the LC-EDAS-GSM system. The total number of
transmit antennas Ny.q; available is 8, in which 5 was employed for transmission i.e. Ny =
5. The SNR gain achieved is tabulated in Table 1 with respect to the LC-EDAS-GSM
system.

5. COMPUTATIONAL COMPLEXITY

A trade-off exists between the LC-EDAS-GSM and LCTAS-GSM in terms of CC and
error performance. The CC for each TAS algorithm employed is formulated based on the
floating points of operation (flops) approach similar to [10]. The CC imposed by the LC-
EDAS is:

I Signal:

Evaluating the Forbenius norm in (3) requires (2Ng — 1) flops, across (NTZ"ml) in N times.
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The vibration actuator used in this system in a Linear Resonant Actuator (LRA)
motor. This is the same vibration actuator that is used inside mobile phones. This LRA
is coupled with an ultrasonic sensor and will vibrate when it detects an object withina 5
cm distance and identifies its color.

4. SYSTEM DESIGN

In this paper, five main components are used in order to run the system. The
components are a Raspberry Pi3 single board computer, a Raspberry Pi camera module
with SMP resolution, an Ultrasonic sensor, an LRA vibration motor, and earphones.
The design of this system was divided into three parts. The first part is a hand index
box that contains the Raspberry Pi camera, Ultrasonic sensor, and a push button. The
second box is attached to a stretching strap to which the vibration actuator is attached.
The third part is the hand wrist box that includes the Raspberry Pi3 and a small
breadboard. These parts are designed to be worn on the right hand. The prototype is
shown in Fig. 2.

Fig. 2: Final prototype.

Figure 3 illustrates the block diagram describing the general system design. The
ultrasonic sensor and the camera are the inputs of the system. The outputs are sound
and vibration. The relationship between the inputs and the outputs is the image
processing, which was done using the Raspberry Pi3.

Single board computer

Ultrasonic Image
sensor processing 5 il
Speech
synthesize | —
Camera .
Vibration Vibration
system

Fig. 3: System block diagram.

5. RESULTS
5.1 RBG to HSV Color Detection

A webcam camera was used in the beginning to detect just three colors: red, green,
and blue. The image is converted to the RGB color space and then the equations of
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among all the discovered routes for sending data, another route among all discovered
routes, which has the most U; is used as the backup route.

4. PERFORMANCE EVALUATION

Our protocol was compared with ESAC and SCR and ERP and SER. Firstly, our
protocol is designed for small-scale areas (smart home, healthcare,) and in these areas, it
improves the performance of the network. Secondly, as mentioned before, clustering,
especially for the small-scale networks, is too complex and imposes more delay for route
discovery. Also, energy consumption may be needed in some clustering routing protocols.
So, in the aspect of quality of service parameters such as delay and overhead our protocol
is better than ESAC and SCR and ERP especially in small-scale areas.

4.1 Simulation Setting
We intend to simulate a square area in which M stationary PUs are uniformly
active. Table 3 illustrates the simulation configuration parameters.

Table 3: Simulation parameters

Parameter Nominal value
Network dimension 150 m *150 m
Number of CR sensor nodes 150
Number of PU 20
Sink location (50,50)
The threshold of nodal energy 0.6 joule
Sensing range 10m
Initial node energy 100 joule
Channel bandwidth 512 kbps
Packet size 256 byte
Packet rate 5 packets/s
Initial placement of nodes Uniform random
Simulation time 1000 s

Each PU operates on L channels. The details of the PU operation are not within the scope
of this paper. However, the PU operation is modelled on the ON/OFF process. If the PU
occupies a channel it is in ON state while the SU cannot access the channel. The SUs can
utilize the channel only when PUs is in OFF state and the channel is free. As it was
mentioned, we assumed each time PU appears in the channel, that the node SU that is in the
PU’s sensing range can be aware how long it stays in the channel (the PU is ON). The CR
users have the same rate of message generation with exponentially distributed random inter-
generation time. The transmission and receiving energies for the data packet are 6.6 and 4.6
respectively, and for the control packet they are about 0.75 mg and 0.52 mg, respectively.
‘We compared our protocol with ESAC and SCR and ERP using the following metrics [15]:

e Packet delivery ratio: the total number of packets received at the sink to the total
number of packets sent from all the source nodes during the simulation.
e Network throughput: the total number of bytes received at the sink per unit time.

The higher amount of these two metrics shows more reliability of the routing protocol
and better performance of the network.
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The plot of the wide-range modulation index versus the fundamental component of the
output voltage (77, and the output current () are illustrated in Fig. 11(a) and
Fig. 12(a), respectively. Consequently, ¥y and I linearly increase as my, is varied over

the linear-modulation region until it increases, even if modulation, m,,, continues into the
over-modulation region, though non-linear with a slightly reducing slope.

Figure 11(b) and Fig. 12(b) show the wide-range modulation index versus the total
harmonic distortion of the output voltage (THDv) and the output current (THDi)
respectively. The lowest THDv is 12.55% for a modulation index of
mg = 1.1 and THDi is 0.33% for a modulation index of m, = 1. Besides, THDi is below

3% while the MMC is operated under the linear-modulation region, but it dramatically
grows when m,, increases beyond into the over-modulation region and it rises up over 5%

while m,, is more than 1.44.

5. CONCLUSIONS

This paper has presented simulation results of Multi-level Inverters made from  Half-
Bridge Converters (HBCs) with a modulation index, my,, ranging in values from

0 to 4. The carrier-based PWM strategy for generating a stepped waveform is implemented
using single-phase half-bridge modular multilevel converter topology. The fundamental
component and the total harmonic distortion of the output voltage are presented as results.
The regions of the wide range modulation variation are identified as 0-0.33, 0.33-0.66, and
above 0.66. The linear-modulation region shows linearity for the fundamental frequency
component and low THDi. That means that the larger modulation indexes give larger
magnitude of the fundamental frequency component. However, the linearity is lost in the
case of over-modulation, that is, for a modulation index of more than 1.0, with regards to
changes in fundamental component but quite high THDi. Hence, THDv (THD=12.55%) and
THDi (THDi=0.33%) show the lowest THD simulation results. The minimum THD values
for current and voltage both appear at the boundary (modulation index of 1.0) of linear and
nonlinear regions, featuring the effect of modulation index more clearly.
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3.3. CFD Solutions

In this study, we used the open-source numerical library OpenFOAM version 3.0.1 [2],
which is a collocated unstructured finite volume solver. The CFD cases were run in a
LINUX (Ubuntu 14.04 LTS) platform with 4 processor, maximum speed of 2.59GHz and a
total of 12GB of RAM memory. For turbulence modelling, we used the well validated k-
SST turbulence model of Menter with wall functions [13]. The flow is specified to be
incompressible subsonic flow with turbulence intensity (TI) is set to be 0.02% with
Reynolds Number (Re) of 1x10° and Mach Number (M?) of 0.04. The cases is solved using
the second order unbounded gradient discretization scheme. Each case described in tables 1
and 2, is solved using a method that is at least second order accurate in space. The cases
were run until the quantities of interest did not show any oscillations.

3.4. Post-processing

The results obtained with OpenFOAM were analyzed using the post-processing software
ParaView [14]. Also, quantities of interests (such as the residuals, lift and drag coefficient),
were plotted using GNUplot [15].

To show the wake topology, we used the line-integral convulation technique (LIC),
implemented in ParaView [14]. This technique, generates high density streamlines plots in
two-dimensional view [16]. The LIC technique to show wake topology in this study is more
preferable compared to the traditional streamlines technique due to its visualization feature
of condense lines which shows the development of wake structure much clearer.

4. RESULTS AND DISCUSSION

In the present study, several meshes were investigated at angle of attack, AOA, of 0° and
10° and the best mesh (in terms of mesh quality and its suitability to resolve the physics
involve) was selected for subsequent detailed analysis at different AOA. To perform the
steady flow simulations, the simpleFoam solver (which uses the SIMPLE algorithm for
pressure-velocity coupling) was used. The results obtained from OpenFOAM are compared
with experimental results adopted from experimental study at Stuttgart Tunnel #1 in
reference [12]. The experimental was carried out in a wind tunnel at six Reynold Numbers
ranging from 700,000 to 3,000,000 using a NACA 23012 at TI of 0.02%.

To setup the case in OpenFOAM, proper turbulence related parameters were calculated
for a turbulence intensity of 0.02% in order to match the experimental results. Table 3 and
4 show the aerodynamic coefficient of the analysed case studies.

Table 3: Aerodynamic coefficient for cases AOA = 0°

Aerodynamic Coefficient Mi4 M22 Experimental [12]
Lift Coefficient (CL) 0.1271 0.03116 0.15
Drag Coefficient (Cp) 0.01203 0.01113 0.0071

Table 4: Aerodynamic coefficient for cases AOA = 10°

Aerodynamic Coefficient U14 022 Experimental [12]
Lift Coefficient (CL) 1.0501 0.9388 113
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1) Data collection

2) calculation of present worth value of transformer

3) Transformer annual cost (failure costs, maintenance costs and operating costs)
4) calculation of EUAC

5) Prioritizing transformers

Therefore, in order to calculate economic replacement time of transformer, firstly,
economic valuation of old transformer and new transformer are calculated at each remaining
years of their life time. Afterward, the intersection of economic valuation curve of old
transformer and new transformer is a suitable time for replacement of old transformer which
is shown in Fig. 4. In the other words, after this time, economic valuation of old transformer
is less than new transformer.

Suitable time for economic
Old transformer
\ replacement time of transformer ’—_J

New transformer

A

EUACof transformer

Time (year)
Fig. 4. Estimation of suitable time for economic replacement time of transformer.

The most important step in proposed algorithm is calculation of present worth value
transformer and calculation of annual cost of transformer. On the other hand bathtub curve
is necessary to calculate annual cost of transformer [12, 13, 25]. Also Monte Carlo algorithm
is applied to model uncertainties of transformer such as unexpected output and repairing
time [23]. All part of proposed algorithm are described as a detail in[24].

4. CASE STUDY

In order to verify the performance of proposed method forty transformers that belong to
distribution Company have been utilized in the paper. The required training and testing data
utilized in the ANN model has been captured from maintenance records of transformers for
transformers with voltage ratings of 420/36 kV, 245/11 kV and various ages. The mineral
naphthenic oil is the type oil utilized in the investigated transformers. Table 1 illustrates
samples of the obtained data of oil testing which has been used in the research study. As can
be seen in Table 1, the results of the oil testing of the transformer provide a comprehensive
range of transformer oil status.
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be determined and moved accordingly. It can be shown that this technique conserves both
linear and angular momentum [23].

2.3 Computational Setup

The NWT is 16.0 m long and 0.5 m deep, as shown in Fig. 1. A space-fixed Cartesian
coordinate system O — XZ is used, with x-axis coincident together with the bottom of the
NWT. The origin O is at the intersection of the bottom line and the vertical line, with x
positive rightwards and z positive upwards. Beaches are installed at the ends of the wave
tank to damp out the generated waves. About halfway down the length of the tank, a
rectangular box is placed which is 0.40 m long and 0.40 m wide. The box is placed at points
(7.2, 0.5), slightly further away from the fixed wall on the left side of the tank. The box is
homogeneous, and its centre of mass coincides with its geometric centre, so half of the box
is immersed in water (breadth to draught ratio, B/T = 2). The numerical simulation is
performed using approximately 50,000 particles with an initial particle spacing dx of 0.010
m. A release time of 2 s allows particle distribution to settle before any movement
commences. The motion amplitude is 0.02 m for sway and heave, and 0.10 radians (5.73
deg.) for roll over frequency range between w = 1 rad/s to 9 rad/s as shown in Table 1.

<> box
N Beach
- ¥ 5 D =
] v Swaying,heaving and rolling

m “ N
i 16m

0.5m

Fig. 1: Setup of the numerical model.

0.40m
——

0.40m

woz'o

Fig. 2: The cross-section of the rectangular box.

Table 1: Frequencies used for added mass and damping coefficient analysis

w [B/, g ® [radss] T[s] A [m]
0.28056 1.97 320 15.8
0.50 350 1.80 50
0.79103 5.54 110 20
1.00 7.00 0.90 13
1.1385 797 0.79 097
12916 9.05 0.69 075

3. RESULTS AND DISCUSSION

The results of a rectangular section harmonically oscillating at a free surface are
presented in this section. The relation between added mass and damping can be represented
by Eq. (10). The computation of the hydrodynamic load due to the fluid-structure interaction
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Fig. 4: Correlation of compressive strength with concrete age.
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3.4 Splitting Tensile and Flexural Strength

The splitting tensile and flexural strengths of the trial mixes are illustrated in Table 5.
From the tabular sketch, it is seen that 2.86 MPa is the lowest 28-day splitting tensile
strength that fulfills the minimum requirement (2.0 MPa) for lightweight concrete [27].
Besides, the minimum 28-day flexural strength has been found to be 3.93 MPa. P50 has the
largest value of splitting tensile (3.67 MPa) and flexural strength (6.0 MPa) over the control
mixes P100 and C100. About 80-90% of both types of strength are developed during the
first 7 days. Therefore, the splitting tensile together with the flexural strength of structural
member made from this LWAC may be exploited at an early age of 7 days. Usually,
different equations are required for lightweight concrete made from different aggregates.
Hence, the relationship among the compressive strength (fc), splitting tensile strength (f;)
and flexural strengths (f;) at 28 days of PSCC have been engendered and presented in Fig.
5. Accordingly, empirical equations have been suggested to predict splitting tensile (Eq. 8)
and flexural strength (Eq. 9) of the PSCC concrete.

£ = 0.0748f10126 ®)
£ = 0.0011f22401 ©)

Table 5: Flexural and splitting tensile strength of OPS and POC concrete

Mix ID Splitting tensile strength (MPa) Flexural strength (MPa)
3 day 7 day 28 day 3 day 7 day 28 day
P70 241 2.76 2.90 371 3.75 3.93
P60 236 2.75 3.02 3.98 3.85 433
P50 3.38 3.53 3.67 5.18 5.83 6.00
P40 2.86 3.14 3.37 4.77 521 5.47
P30 232 2.52 3.11 4.04 4.15 427
P100 2.50 2.76 2.86 293 3.03 3.34
C100 2.79 3.00 3.25 4.00 4.44 4.69

37





OEBPS/image/V19-2-ALL195.png
IIUM Engineering Journal, Vol. 19, No. 2, 2018 Hablee et al.

EFFECT OF POLY (ETHYLENE GLYCOL) ON THE
INJECTABILITY, SETTING BEHAVIOR, AND
MECHANICAL PROPERTIES OF CALCIUM
PHOSPHATE BONE CEMENT

SUFIAMIE HABLEE!, Its SOPYAN!", MAIZIRWAN MEL?, HAMZAH MOHD.
SALLEH® AND M. MUJIBUR RAHMAN*

!Department of Manufacturing and Materials Engineering, Kulliyyah of Engineering,
’Department of Biotechnology Engineering, Kulliyyah of Engineering,
3International Institute for Halal Research and Training (INHART),
International Islamic University Malaysia,

PO Box 10, 50728 Kuala Lumpur, Malaysia
?“Department of Mechanical Engineering, College of Engineering,
Universiti Tenaga Nasional (UNITEN), Selangor, Malaysia.

“Corresponding author: sopyan@jium.edu.my
(Received: 13" March 2018; Accepted: 17" July 2018; Published on-line: 1" Dec 2018)
https://doi.org/10.31436/iilume;j.v19.i2.913

ABSTRACT: The present paper reports on the effect of poly(ethylene glycol) (PEG)
addition on injectability, setting behaviour, and mechanical properties of calcium
phosphate cement (CPC) for injectable bone filling applications. Calcium hydroxide,
Ca(OH),, and diammonijum hydrogen phosphate, (NH;);HPO4, have been used as
precursors in wet chemical precipitation synthesis of hydroxyapatite powder. Cement
paste was prepared with different powder-to-liquid ratios, varied at 1.0, 1.3, 1.5 and 2.0.
The incorporation of PEG was also varied at 1, 2, 3, 4 and 5 wt% at the powder-to-liquid
ratio of 1.3. The CPC produced was then evaluated in terms of injectability, setting time
and mechanical strength. The results indicated that PEG addition significantly improved
setting time, injectability, as well as compressive strength of CPC. Without PEG, the initial
setting time ranged between 3 and 122 min, while the final setting time ranged between 5
and 277 min. The addition of PEG has significantly improved setting time where the initial
setting time ranged from 47 to 88 min and the final setting time ranged from 182 to 228
min. The extrusion load decreased when PEG was added, which revealed an improvement
in injectability; 82.5% without PEG addition and 95.5% when 5% PEG was added. The
compressive strength of CPC is in the range of 0.59 to 1.344 MPa and its porosity is in the
range of 39.2% to 47.1%. With the incorporation of PEG, the compressive strength greatly
increased to the range of 1.167 and 1.786 MPa..

ABSTRAK: Penyelidikan ini melaporkan tentang kesan menambah polietilina glikol
(PEG) terhadap sifat-sifat simen kalsium fosfat seperti keupayaan suntikan, masa
pengerasan dan kekuatan mekanikal. Kalsium hidroksida dan diammonium hidrogen
fosfat digunakan sebagai reagen dalam kaedah pemendakan kimia basah bagi
menghasilkan serbuk hidroksiapatit. Pes simen disediakan dengan nisbah serbuk kepada
cecair yang berbeza, dengan nisbah 1.0, 1.3, 1.5 dan 2.0. Kemudian, PEG ditambah ke
dalam simen kalsium fosfat dengan kepekatan yang berbeza, bernilai 1, 2, 3, 4 dan 5 wt%
bagi 1.3 nisbah serbuk kepada cecair. Simen yang terhasil diuji bagi menilai keupayaan
suntikan, masa pengerasan dan kekuatan mekanikal. Keputusan ujian-ujian tersebut
menunjukkan bahawa penambahan PEG ke dalam simen telah meningkatkan kebolehan
simen untuk disuntik, mengurangkan masa pengerasan simen dan meningkatkan kekuatan
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3. RESULTS AND DISCUSSION
3.1 Growth of C. vulgaris in BBM with air supply

Growth of C. vulgaris in BBM with the continuous air supply was studied before
introducing aqueous ammonia and CO,. This is to observe the typical growth kinetic and
the stationary phase of C. vulgaris as illustrated in Fig. 1. Since the stationary phase of
growth was observed as it entered the 4™ day of cultivation, a subsequent cultivation run
was conducted up to the 6™ day after inoculation.

Figure 2(a) shows growth data in absorbance unit of optical density at 660 nm, while
Fig. 2(b) is the same growth data in the form of natural-logarithms. Generally, the growth
curve consists of six phases that have been discussed earlier. The same phases were also
observed in C. vulgaris growth except for the death phase. This is due to a longer
stationary phase (more than 12 days) of C. vulgaris which some have recorded being up to
one month depending on the growth conditions [17,18]. In this study, the growth was
monitored only for the duration of up to 12 days, thus the death phase was not perceived.

16 r .
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005
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Fig. 2: The growth profile of C. vulgaris in BBM medium with (a) fitted model
in dash line for circle symbol data and (b) growth curve in logarithms.

According to Doran [14], lag phase is best observed and confirmed in a logarithmic
plotted curve as shown in Fig. 2(b). The figure shows that the cells required one day of
adaptation (lag phase) to the new environment before entering the exponential (growth)
phase. The exponential phase was started from day 2 to day 4 before entering the
stationary phase (day 4 onwards). The maximum specific growth rate (umax) and doubling
time (74) of the microalgae were 0.847 day! (0.036 h™') and 0.818 day (0.034 h),
respectively, as shown in Table 1. The umax obtained in this research is much lower
compared to Lehana [19] (i.e. 0.24 h') in a continuous culture but higher than Converti et
al. [20] (i.e. 0.14 day™) grown in batch culture at about the same culture conditions as the
current study. However, those studies used larger culture volumes of 3 L with 8% of CO2
in air and 2 L with air only supplied to the culture, respectively whereas the current study
is in a 250 mL culture medium with filtered air. Microalgae culture grown with aeration of
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Fig. 1: CAD model of the developed hybrid system combining Fused Deposition
Modelling and Abrasive Milling; (a) shows mounting of the heat extruder and (b)

shows the mounting of the milling spindle.
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Fig. 2: IR sensor feedback to align the FDM extruder and the milling spindle:

(a) aligned condition (b) non-aligned condition.

224





OEBPS/image/V19-2-ALL79.png
IIUM Engineering Journal, Vol. 19, No. 2, 2018 Khan et al.

while considering one image as perfect quality to measure the quality of another. The results
from the proposed model show that it is better in suppressing the Poisson noise and
improving the PSNR and MSE compared to conventional filters.

CORRELATION

| s 2 25 3 5 i s < s i
Noise Vartion

Fig. 6: Correlation comparison of noisy image, median + AR, Wiener + AR,
NLM and the proposed method.

Figure 6 shows the correlation comparison of the proposed method with median + AR,
Wiener + AR and NLM filter. The graph clearly shows that the proposed method produced
much better results than median + AR, Wiener + AR and NLM filter at high noise. NLM
shows a good result at low noise but as noise varies from low to high, its results degraded.
The graph is computed for different noise variations.

P

199,

3 0

Naise Variaion

Fig. 7: MSE comparison of noisy image, median + AR, Wiener + AR,
NLM and the proposed method.
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These metrics and constraints are used to determine the best path using the Objective
Function (OF).

Once the neighboring node receives a DIO message, the rank is computed based on its
parent’s rank and the cost to reach that parent. For the parent selection process, it is essential
to choose an arrangement of the routing metrics that will influence routing choice for
different DODAGs that is called an Objective Function (OF). An OF characterizes an
arrangement of functions to compute rank, which is the relative separation of one node
towards the root, and in addition to contrast neighbors with respect to the rank [6].

After receiving the DIO message, the node joins the DAG before sending the needed
information such as DAG-ID, rank, routing metric, and OF to its neighbors. Hence, the rest
of the nodes will join the DAG after computing their ranks. This operation continues until
the last node in the topology has computed its rank and joins the DAG.

Path cost is a scalar value calculated as a function of the node or link characteristics
through the end-to-end route from node toward the root [5]. When ETX is used as a routing
metric in RPL, then the path cost for node N towards DODAG root(Path_Cost(i)) can be
calculated as in Eq. (1) and Eq. (2)

Path_Cost(i) = Rank(j) + Rank_increase (1)
Rank_increase = ETX;,; * MinHopRankIncrease 2)

with j as the preferred parent of i and MinHopRankIncrease as a constant value. On the
other hand, when the hop-count metric is used in the objective function, the path cost is
equal to the number of hops from the node toward the root [6]. Then, the path cost for node
N (Path_Cost(i)) can be calculated as in Eq. (3) with increment as a constant value.

Path_Cost(i) = Rank(j) + increment 3)

2.2 Queue Backlog W-metric for RPL

The motivation for this work is to define a routing metric that allows RPL to increase
total network throughput and to achieve a better load balancing between nodes based on
Queue-Backlogs. The Queue-Backlog Q;-,; is the queue length of the neighboring’s queue
innode i that holds packets to be forwarded to its neighbor, node j. The general equation
for calculating the weight of each link from a node to other nodes is described in Eq. (4) [8].

Wij = x.Qisj + 0isj @

where 6;_, is the corresponding cost of using the link (i - j), and x is a constant parameter

for penalty minimization by trading system queue occupancy. The queue length, Q; is
computed at each node.

‘W-metric value will be recalculated as a moving average value as in Eq. (5) whenever
the Queue length value or the used metric changes.

Vl/iej:p*;viﬂ-"' (1-p) =W, )
where p is a constant factor larger than zero and less than one and ,;,,H_ is the new value
of W;.,j, then update the metric container with the new value.

RPL is set to calculate node rank based on the W-metric. On a path between a node V and
the root, W-metric is the summation of W-metric on each node along the path as in Eq. (6).

WV,T =3 for all nodes through (V,T)Path Wi, j ©)
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ABSTRACT: The performance of high strength structural lightweight concrete (LWC)
using palm wastes, oil palm shell (OPS) as well as palm oil clinker (POC) is of foremost
concern. Existing literature used either OPS or POC individually for production of LWC.
In this study. both OPS and POC have been put together as coarse aggregate on the way
to see the improvement of mechanical properties of waste-based LWC. Regular coarse
aggregate has been fully replaced by OPS and POC in the concrete. This structural-grade,
lightweight concrete is called palm shell and clinker concrete (PSCC). A series of OPS
and POC mixtures have been investigated aimed at identifying better performance. The
quantity of OPS and POC mix has been varied as 30, 40, 50, 60 and 70%. Evaluated
mechanical properties of PSCC include density, workability, compressive strength at
different ages, flexural strength, splitting tensile strength as well as modulus of elasticity.
It is revealed that the proposed PSCC has extensive potential in terms of high compressive
strength and good material behavior to perform as a better LWC. The study could offer
structural lightweight concrete of compressive strength up to 46.47 MPa that is 30.5%
higher than the control mix (P100). The usage of 50% OPS to 50% POC coarse aggregate
by vol. in the concrete mix is found to be the optimum mix. Furthermore, simple
correlation equations have been developed that can be used to predict the compressive
strength, splitting tensile strength, flexural strength, modulus of elasticity and ultrasonic
pulse velocity of the lightweight concrete using POC.

ABSTRAK: Prestasi struktur konkrit ringan (LWC) berkekuatan tinggi menggunakan sisa
sawit, iaitu daripada minyak kulit kelapa sawit (OPS) dan juga mendakan (klinker) minyak
kelapa sawit (POC) adalah keprihatinan utama. Kajian sedia ada telah mengguna pakai
sama ada OPS atau POC secara berasingan bagi menghasilkan LWC. Dalam kajian ini,
kedua-dua OPS dan POC telah digabungkan sebagai agregat kasar bagi mengkaji
pembaikan pada ciri-ciri mekanikal sisa LWC. Agregat kasar tetap telah digantikan
sepenuhnya dengan menggunakan OPS dan POC dalam konkrit. Struktur gred konkrit
ringan ini telah dinamakan sebagai kulit kelapa sawit dan konkrit mendakan klinker
(PSCC). Satu siri campuran OPS dan POC telah dikaji bagi mengenal pasti prestasi
terbaik. Kuantiti campuran OPS dan POC telah diubah kepada 30. 40. 50. 60 dan 70%.
Ciri-ciri mekanikal yang dikaji pada PSCC ini adalah ketumpatan., kebolehkerjaan.
kekuatan mampatan pada umur berlainan. kekuatan lenturan. kekuatan tegangan pecahan.
serta keanjalan modulus. Hasil menunjukkan PSCC ini mempunyai potensi luas dari segi
kekuatan mampatan yang tinggi dan struktur material yang baik sebagai LWC terbaik.
Kajian ini menawarkan struktur konkrit ringan berkekuatan mampatan sehingga 46 MPa
iaitu sebanyak 31% lebih baik daripada campuran kawalan. Penggunaan 50% OPS kepada
50% POC agregat kasar secara vol. dalam campuran konkrit adalah campuran optimum.
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The decrease in Luminous Flux depending on the operating time of lamps was obtained
from the catalogue of the producing company [17]. Figure 5 presents the image as obtained
from the catalogue. The figure displays the performance loss of LED lamps, which lights
the tunnel for 24 hours, depending on operating time. The decrease in Luminous Flux was
determined as 7%, 9.5%, 12%, 14.5%, 17.5% and 20.5% at the end of operating times of 1,
2,3, 4,5 and 6 years, respectively. Fig. 5 displays the decrease in Luminous Flux depending
on the operating time of LED lamps.
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Fig. 5. Decrease in Luminous Flux depending on the operating time of LED lamps.
4.2 LSF

In operation strategy, LSF = 1 is accepted in a case where each attenuated lamp is
replaced as early as possible. However, since in general lamping applications, it is not
possible to replace broken lamps in a short time, lamps are replaced periodically and
collectively. All lamps are replaced in a period of attenuation by 10% in an area where 10%
is accepted as the maximum ratio of the prescribed attenuation of lamps to replace lamps
collectively. Fig. 6 displays the line of LSF for LED lamps.
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Fig. 6. Line of LSF for LED lamps.

Table 4 illustrates the LSF (%) of LED lamp according to operating time in years.
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dangerous diseases [11]. Considering these undesirable phenomenon, scientists continue to
search for antimicrobial agents that can help to mitigate the problems [9].

The effectiveness of fabrics to destroy microorganisms is determined based on the
antibacterial or antifungal activity by measuring the colonies of the microorganisms before and
after the treatment. Durability of the fabrics will be tested by measuring the antibacterial or
antifungal activities against repeated laundering. It is usually challenging work to obtain fabrics
that have both high antibacterial/antifungal activity as well as high durability to laundering.
This is coupled with the fact that environmental, health, and safety aspects of the use of
antimicrobial agents must be considered [4,16]. In fact, the use of some antimicrobial agents
has been discontinued because of their harmful effects to the human body and the environment
[17,18].

To date, a number of synthetic chemicals have been applied to impart antimicrobial
properties unto the fabrics. Almost all synthetic antimicrobial agents used on fabrics are
biocides [4]. To the best of the authors” knowledge, there is no summarized report on the
beneficial and adverse effect of synthetic antimicrobial agents on fabrics. Therefore, this paper
presents a summary of synthetic antimicrobial treatment of fabrics, their efficiency and
durability as tested on different types of microorganisms, their advantages, and the adverse
effect of application of these agents. Progress on antimicrobial fabrics is also provided, as well
as recommendations for future research.

2. EMERGENCE OF ANTIMICROBIAL AGENTS

The general public has become more aware of the effects of antimicrobial agents on health.
This has largely contributed to the increasing demand for antimicrobial agents in different fields
[19]. It is well known that fabrics produced from natural fibers can serve as a good medium for
the proliferation of pathogenic microorganisms due to their high moisture retaining ability and
wide large surface area [20,21]. In addition, temperature and nutrients such as dead skin cells,
stains, and secretions such as sweat on the fabrics can facilitate the rapid growth of different
bacteria and fungi [10]. Likewise, the presence of microorganisms can degenerate the fabrics
in form of colour stains, unpleasant odours, discoloration, higher tendency for cross
contamination, or fabric deterioration [15]. It can also result in allergic responses in the fabric
users as well as other potential health related issues. These make it necessary to prevent possible
undesirable occurrences through the use of antimicrobial agents [10,19].

3. SYNTHETIC ANTIMICROBIAL AGENTS

Microorganisms generally have outer cell walls that are made up of polysaccharides. This
polysaccharide wall is responsible for maintaining the cellular integrity of the cell components
as well as protecting the cell from external factors [22]. Next to the polysaccharide wall is a
membrane that hosts the intracellular components alongside several enzymes, as well as nucleic
acids. All the genetic details of the organism are stored in the nucleic acids whereas the enzymes
help to facilitate different chemical reactions within the cell [22]. All these components need to
be properly functional in order to sustain the growth and survival of the organism. Therefore,
antimicrobial agents work by attacking and damaging the cell wall, or disrupting the normal
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2. SOLUTION APPROACHES

Consider a general second-order nonlinear differential equation and initial conditions
as follows:

X+ ng =-¢ f(x,%), [x(0)=a,,x(0)=0] (1)

where f(x,x) is a nonlinear function such that f(—x,—%) =—f(x,%), ®,>0 and ¢ isa
constant.

A periodic solution of Eq. (1) can be assumed as
x =a,(pcos(ax) +u cos(Bar) + veos(Swr) + weos(Tawr) + z cos(9ar) - ) )

where a,, p and @ are constants. If p=1—u—v—---, then the solution to Eq. (2) easily
satisfies the initial conditions given in Eq. (1). Substituting Eq. (2) into Eq. (1) and
expanding f(x,x) ina Fourier series, reduces it to an algebraic identity

ag[ (@} — @) cos(r) +u(a], —90°) cos(3an) +++-
+ Fy(agu,e

3)
By comparing the coefficients of equal harmonic terms of Eq. (3), the following nonlinear
algebraic equations are obtained.

p@} ~a)=—sF, u(@} 90" =—sF,, v(@}-250")=—5F @

Using the first equation, @’ is eliminated from all the remaining equations of Eq. (4).
Thus, Eq. (4) takes the following form

P’ = pay +&F,, 8wqup =&(pFy —uF,), 24ayvp = s(pF; —25vR), (5)

Substituting p=1-u—v—---, and then simplifying, second-, third- equations of Eq. (5)
takes the following form.

1=G (0, &,a0,1,, -, Ng), V=G (0, 8,a0, 1V, 7, Ng), )

where G, G,, --- exclude, respectively, the linear terms of u, v, ---.

‘Whatever the values of ®,, & and a,, there exists a parameter A,(®,,€,a,) <<1, such

that u, v, --- are expandable in the following power series in terms of 4, as

U=U g +U, g +e00y V=VAg+ VA 0y oo @
where U,,U,,--,V,V,,- are constants.

Finally, substituting the values of u, v,--- from Eq. (7) into the first equation of Eq. (5), the
approximate angular @ is determined. This completes the determination for the

. . . . 2.
approximate periods obtained by the relation T’ = =z .
]
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Fig. 3a: General strain sensitivity of the silicon with the impurities Ni, Mn, Au
where curves 1, 2, 3 are under static and dynamic (1°, 2’, 3”) pressure, respectively.
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Fig. 3b: The temperature of the strain sensitivity of silicon samples with Ni
impurities (curve 3), Mn (curve 2), Au (curve 1).

Figure 3b shows the temperature gage component samples of Si (Ni), Si(Mn), Si <Au>
(curves 1, 2, 3, respectively). The figure shows that an increase in the degree of
compensation, increasing the temperature and strain sensitivity component in the samples
having a maximum degree of compensation (with a special resistance 10° Om - sm), the
maximum temperature gage of the component is reached. Further, with increasing

concentration, the type of conductivity of the sample and the temperature gage component
decrease.
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biosensor elektrokimia, piezoelektrik, dan biosensor optik telah dijelaskan dan dibandingkan
untuk menilai keberkesanannya dalam pengesanan denggi. Difahamkan bahawa biosensor
optik menawarkan pengesanan terbaik kerana kepekaannya yang tinggi berbanding dengan
yang lain, walaupun ia dikenali sebagai kaedah berkos tinggi. Sebaliknya, biosensor
elektrokimia dan piezoelektrik (QCM) sangat disyorkan untuk mengesan denggi kerana ia
mudah digunakan, berkos rendah, penggunaan bahan uji yang terhad, boleh dipakai buang,
dan mempunyai penyediaan sampel yang minima. Pendekatan-pendekatan ini berpotensi
untuk meningkatkan kadar kemandirian di kawasan-kawasan sumber terhad.

KEYWORDS: DENV E-protein; NS1; laboratory methods; biosensors

1. INTRODUCTION

Dengue is a rapid-spreading, febrile, mosquito-bome viral disease caused by the dengue
virus, which is prevalent in most tropical and subtropical regions. In the past century, dengue-
related incidents have increased by approximately thirty fold, where an estimated 50 million
cases of dengue occur per annum with 500,000 recorded cases of dengue hemorrhagic fever
and 22,000 deaths [1]. The disease has been endemic to Southeast Asia, where epidemic dengue
is a major public health problem in Indonesia, Sri Lanka, Thailand, and Timor Leste [2]. The
dengue epidemic causes significant health, social, and economic burdens particularly in
affected areas [2]. While dengue outbreaks often occur in urban areas such as Jakarta and West
Java where cases number in the hundreds of thousands, focal outbreaks in rural areas have
higher fatality rates of 3-5% compared to 1% in urban areas. The average annual number of
dengue fever and dengue hemorrhagic fever cases that have been reported to WHO is shown in
Fig. 1(a). Due to the rapid-spread nature of the disease and its high fatalities, dengue is a threat
for health security that can constitute a public health emergency of international concern as it
can cause a borderless epidemic across several countries [1]. Decreasing the number of
outbreaks and if possible eliminating the disease altogether are indeed of the utmost importance.
As of recently, there are no specific vaccines to treat dengue except the CYD-TDV (Dengvaxia,
Sanofi Pasteur), the first licensed dengue vaccine that is approved by the U.S. Food and Drug
Administration (FDA). However this vaccine is compromised by several limitations such as
being restricted to patients who have experienced previous DENV infection [3-4].

The dengue virus belongs to the Flavivirus genus of the Flaviviridae family. In terms of
human infection, dengue fever could lead to a wide spectrum of illnesses, ranging from mild
febrile illnesses to fatal hemorrhagic diseases. Figure 1(b) shows the course of dengue illness
over a period of 10 days. The entire course of the illness can be categorized into three phases
such as febrile, critical, and recovery. Dengue patients normally have dengue fever or viremia
in the early stage. In this stage, the patient has dehydration and low levels of hematocrit. Signs
and symptoms of dengue fever include high fever (40 °C), headaches, nausea, vomiting, joint
pain, fatigue, and rashes. During the critical phase, the patients get worse where the hematocrit
level starts to increase and the platelet level starts to decrease. In this phase also, the temperature
of the patients will drop and may progress to shock bleeding, which can result in death if not
managed properly [5]. During the recovery phase, the platelet level returns back to normal or
increases, the hematocrit level reduces and temperature gets back to normal. Some of infected
patients may experience severe complications such as dengue hemorrhagic fever (DHF) and
dengue shock syndrome (DSS), which have high risk of death. Additional symptoms in
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M14 and U14 are the studies using good quality mesh for AOA=0° and AOA=10° cases
respectively as mentioned before. It can be seen that the obtained results closely matched
the experimental results. It can also be seen that although the drag coefficient doesn’t show
much effect, lift coefficient shows significant difference. In the present study, a wall
function has been used to resolve the boundary layer around the NACA airfoil. However,
modeling drag forces for flow over airfoils in CFD analysis is quite challenging and better
results are expected from transition and turbulence models.

Fig. 7 and 8 show the convergence of Cp and Cr value of the analysis. It can be seen that
a better-quality mesh, M14 and Ul4 (denoted by the red line) converges faster at
approximately 500 time-steps compared to M22 and U22.

o002 0z
i i
wz mzz

Experimental — Experimental

oois o1s

Drag coeficient

o i i I o H H i i
0 500 1000 150 200 2500 3000 3500 4000 4500 5000 0 500 1000 1500 2000 2500 3000 300 4000 4500 5000
Avalysis step Analysis step

Fig 7 Convergence of the Cp and Cr. value for case AOA=0° over time steps and
comparison to the experimental data
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Fig. 8 Convergence of the Cp and Cy. value for case AOA=10° over time steps and
comparison to the experimental data

Even with the same computational capability and flow solution, M14 and U14 cases took
lesser run time compared to both M22 and U22 case. This shows that with low quality mesh,
it is likely to obtain acceptable results but at a cost of increased computation time. Keep in
mind that non-orthogonality, skewness and non-uniformity only cause problems in the
regions with high gradient variation. Therefore, in this case, mesh quality does not affect
drag value much for all 4 cases.
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2. HALF-BRIDGE MODULAR MULTILEVEL CONVERTER

Half-bridge modular multilevel converters (half-bridge MMCs) are developed with
features such as new configurations, modeling, control schemes, and modulation strategies
for applications in medium or high voltage systems [15]. Other features of MMCs in focus
include topology, easily implementable modular structures, highly responsive speed,
harmonics mitigation, increased output power or loss reduction as a result of the improved
switching frequency. For an instant, low frequency on switching in MMCs is needed to
reduce switching losses and likewise enhance the overall energy efficiency of the power
converter [16]. MCCs are being employed in HVDC transmission systems, in medium
voltage drives (MVDs), in power quality systems, and in the distributed battery energy
storage system (BESS).

MMCs are one of the famous inverter topologies used in renewable energy applications
due to the fact that they can connect to several separate DC sources.
The cascaded half-bridge module converters and the cascaded full-bridge module converters
are two common types of MMC topology.

o

SZD—E} sw2 o '

v ® | s 1 1,
| .

E3 W
SIC—= E} SW1 N
N |—E|—|:+n

IN E3 s

(@ ®)

Fig. 1: (a) A module of the half-bridge converter and (b) its operation waveforms.

A half-bridge converter (HBC) is what can be used for producing complicated modular
structures of inverter topologies. HBC includes two series switches and a DC source,
whereas Va and N are connected to the load at the output terminals and
its operation waveform is as shown in Fig. 1. Here, the circuit can generate two voltage
levels of the DC source, +Vdc, and zero volts. In principle, switch SW1 is turned ON and
switch SW2 is turned OFF to obtain +Vdc. On the other hand, switch SW1 is turned OFF
and switch SW2 is turned ON to obtain zero volts. However, the output of a half-bridge
converter, though alternating, is far from being AC voltage. Therefore, a pair of cascaded
half-bridge modules is connected to generate AC output voltage in association with a low-
pass filter. In addition, for grid-connected applications, the filter design is regularly
a challenge to meet the grid and distribution codes [17].

The output voltage level can be increased by configuring a number of HB-MMCs
appropriately. An m-level inverter can be connected by m-1 MCCs; for example, to obtain
a seven-level output voltage, six modules are needed.

Figure 2(a) illustrates A single-phase half-bridge MMC for generating seven levels of
output voltage. The circuit includes six modules with separated DC sources for each module.
‘With this topology, there are three upper side modules for releasing positive output voltage
at Va, and three lower side modules for releasing negative output voltage at V5. However,
both output voltage Va and Vb share the common neutral point of N.
In addition, every single module of a single-phase half-bridge module converter generates
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Table 1: Measured dimensions of FDM parts and FDM parts that underwent

Abrasive Milling
Layer Programmed FDM Deviation FDM parts Deviation Improvement
Thickness Dimension parts (mm) with Abrasive (mm) (%)
(mm) (mm) Milling
(mm)
0.1 mm Length 15 152 02 14.96 -0.04 80
Width 15 15.25 0.25 14.98 -0.02 92
Height 10 10.07 0.07 9.98 -0.02 71
0.15mm  Length 15 15.55 0.55 15.05 0.05 91
Width 15 15.62 0.62 15.03 0.03 95
Height 10 10.2 02 10.03 0.03 85
0.2 mm Length 15 16.05 1.05 15.01 0.01 99
Width 15 16.13 113 15.03 0.03 97
Height 10 10.35 0.35 10.04 0.04 89

The minimum deviation was attained for the lowest layer thickness of 0.1 mm which is
0.2 mm, 0.25 mm and 0.07 mm for the length (L), the width (W) and the height ()
respectively as shown in table 1 (FDM part). As for the samples with abrasive milling, the
inaccuracy was reduced to 0.04 mm, 0.02 mm and 0.02 mm for the length (L), the width
(W) and the height (H) respectively as shown in Table 1. The standard deviation of the
dimensions of the samples (Length, width, and height) for different layer thicknesses was
in a range of 10’s of micrometres in the case of samples that underwent abrasive milling
operation. For the samples without the finishing operation, the value easily rose to 100’s of
micrometres. Therefore, it can be further concluded that similar levels of dimensional
accuracy can be achieved irrespective of the layer thickness (during the FDM operation) if
abrasive milling operation is carried out on the samples.

3.2 Study of the Average Surface Roughness and Morphology

Average surface roughness and morphology are two important aspects of studying for
the fabricated prototypes. The surface roughness of the produced parts was measured with
Mitutoyo SV-C4500 Surface roughness/contour measuring system. The measurement
length was kept to be 5 mm to ensure that the stylus does not overshoot and touch the edge
of the produced structure. Multiple measurements were taken to ensure the integrity of the
results. Figure 5 shows the surface profile of FDM parts with the abrasive milling operation
and without the abrasive milling operation for different layer thicknesses.

It can be easily inferred from Fig. 5 that the post machining process (abrasive milling
in this case) significantly improves the surface profile by reducing the staircase effect of the
FDM part. Moreover, it can be further concluded that layer thickness plays a significant role
in the surface roughness on the FDM parts and the best profile was achieved at 0.1 mm layer
thickness for this research. The reason for achieving better surface roughness at lower layer
thickness is due to the uniform deposition of the melted PLA on the preceding layer. Figure
6 shows the plot of average surface roughness (Ra) and the total height of the profile (Rt).
In both cases, it was observed that post finishing process helps to improve the surface
roughness parameters.
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Table 1: Samples of the oil data used in this study to predict furan content in
transformer oil

TR co Cco2 TCG TDCG  Water Contetnt Acidity BDV Furan
Number (ppm) (ppm) (ppm) (ppm) (ppm) (KOH/g) (Kv) Content
(ppm)
T1 393 4559 746 5323 39 0.54 28 17.96
T2 193 9128 322 9350 35 0.14 23 14.11
T9 298 2710 342 3052 21 0.19 54 423
T15 347 1816 361 2177 7.0 0.10 57 3.06
T16 229 1230 266 14.96 13.0 0.11 60.0 281
T26 374 2836 577 3413 12 0.03 89.9 1.57
T36 58 1775 129 19.04 14 0.04 58.0 0.04
T37 122 2386 190 3.26 10 0.04 78 0.38
T40 66 1147 78.0 1225 9.0 0.02 77 0.19

4.1. Furfural Estimation

In this section, the ANN which is explained in section 3.1, it is trained by the Levenberg-
Marquardt training algorithm at 1000 epochs to estimate furfural of oil transformer. This
study considers 60% of data for training, 20% for validation and 20 % for testing. As can
be seen in fig. 5, after training the proposed network final mean square error for training,

validation and test are less than 0.50x10™* but the best validation performance is

1.3688x107. After completing the training and testing procedure of ANN, it is applied to
the proposed approach.
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Fig .5. Mean squared error curve for training of proposed ANN at each epoch.
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developed models show that the two developed models perform favorably well with related
studies in literature.
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Specificity is defined when the analyte alone is responsible for the relative signal that is
measured with great accuracy. Selectivity refers to the quality of response of the method that
can be achieved to discriminate a particular analyte without interference from any other
component in a mixture via quantitative or qualitative method. In the quantitative method, a
complex evaluation is acquired via computational selectivity based on a multivariate statistical
method such as chemometric and classification methods. In this regard, the use of the qualitative
method has been widely adopted in spectroelectrochemical sensors based on three levels of
selectivity that can be determined from an ion-exchange protein on the electrode, potential
selection, and wavelength. Furthermore, this method directly reflects the considerations among
analytical chemists to optimize the selectivity [15].

Limit of detection (LOD) is the lowest concentration level that can be determined to be
statistically different from an analytical blank [16]. Sensitivity (m) is the magnitude of the
response per unit concentration within the dynamic range of the instrument [16]. In general,
LOD and sensitivity can be quantitatively calculated via a calibration plot derived from at least
triplicate of data measurement (k>3) in accordance with the confidence level of 99.86%. In fact,
these measurements are assumed to follow a normal distribution of the raw analytical signals
from blank samples. These measurements, within the context of this study, are the signal
responses towards varied concentrations of target analytes. Figure 2 shows the LOD, which
represented as the concentration,cr, is expressed as Eq.(1) [16]:

kS,
=k (©}
where £=3 is the minimum numerical factor (number of experiments). Sp is the standard
deviation of number of blanks reading. m is defined as the sensitivity in analytical chemistry,
which is evaluated from slope of the calibration curve.

c,

Response, X

Cu
Concentration of Target, C

Fig. 2: Analytical calibration curve of response, X vs. concentration of target, C, showing
the relationship of 4Sp to the limit of detection, c¢z. The unknown signal, Xu, is referred to an
unknown concentration, cy via the equation x = mc + i, where m is the slope and 7 is the y-

intercept [16].

2.2 Conventional Methods

Figure 3 presents an overview of the common laboratory methods for diagnosing dengue.
The methods can be categorized into detection of virus, genome, antigen, and serological
methods [17]. Virus isolation, genome detection, and antigen detection provide higher
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section 4, we explain our routing protocol in detail. The simulation performance results and
comparison are presented in section 5. Finally, we conclude the paper in section 6.

2. RELATED WORK

Routing for CR ad hoc networks is mainly divided into three types: on-demand routing
(Reactive), table-driven routing (Proactive), and hybrid. In proactive routing, all routes are
discovered and kept even if they are not needed. For this purpose, a periodic message is
required to be sent for updating the route table. This causes lots of overhead. An example
of this type is dynamic source routing (DSR) [10] protocols. In reactive routing protocols,
routes discover and compute only if they are demanded. Eliminating the periodic message
in this type has resulted in a reduction of overhead and bandwidth usage. Perhaps the most
common and important of these protocols is ad hoc on-demand distance vector (AODV)
[11]. This protocol consists of two phases of route discovery and route maintenance. Hybrid
routing is a combination of the two mentioned protocols.

Routing also can be divided into three categories depending on the network structure:
flat-based, hierarchical-based and location-based [12]. In flat-based routing, nodes are
distributed uniformly through the network and they have the same role. In the hierarchical
structure, the network forms clusters so that nodes play different roles. For example, the
nodes with more residual energy are selected as the cluster head. This energy consumption
will be reduced in the large-scale network. However, this routing method also has some
drawbacks such as complexity, delay (as mentioned before), and too much overhead of
clustering, that cause some flat routing protocols to act better than hierarchical ones,
especially in the small-scale network.

Routing in CRSNs has many challenges. On one hand, energy constraint in wireless
sensors supplied by batteries should be considered and on the other hand, it is a problem of
dynamic spectrum access of cognitive radio. Also, improvement of quality of service
parameters is attempted. Many studies in recent years have proposed to solve the challenges
of routing in cognitive radio and wireless sensor networks separately. But only a few works
have been done for the challenges of CRSNs.

ESCA [13] is an event-driven spectrum-aware clustering routing protocol. Clusters just
form when an event happens and they are kept until all data about the event is sent to the
sink. The routing process has tried to maximize the available channel between each node
and its one-hop and two-hop neighbours. Though spectrum access is considered in this
routing protocol, ignoring nodal energy increases route failure and it imposes a delay on the
network.

In SCR [14] a cluster-based spectrum aware routing protocol is proposed. It is not
event-driven and clusters are created and kept when the network begins to work until it is
dead. Even though energy and spectrum access are considered in this protocol, keeping
clusters during the simulation period imposes much energy consumption to the network and
so this protocol is not suitable for WSN networks in which sensors are supplied with
batteries.

Energy-aware event-driven routing protocol (ERP) [15] forms clusters in a reactive
manner. This protocol makes energy consumption less than SCR and ESCA because of its
on-demand feature. Also, it is spectrum-aware, which leads to less end-to-end delay and
also increases throughput due to decreased route failure. This approach is based on
clustering and as mentioned above, clustering especially for small-scale networks is too
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It can be understood from Fig. 2, that when both the IR sensors generate the same
voltage level (i.e., the difference is zero as shown in Fig. 2 (a)) the heat extruder or the
spindle mounted on the rotary stage can be assumed to be parallel to the Z axis. However,
if the voltage output of the two sensors is not zero, as shown in (Fig. 2 (b)), then the rotary
axis is rotated accordingly to achieve the desired level of alignment of the heat extruder/
milling spindle. A graphical user interface (GUI) was developed using the Labview
integrated development environment (IDE) to integrate the operation of the two processes.

The operational sequence of the whole process can be explained by Fig. 3. Initially, the
CAD model of the desired object was created and saved in the .stl format using SolidWorks
[17]. Next, Slic3R [18] software was used to slice the CAD model into layers according to
the given layer thickness. After that, the G code of the CAD model was also generated from
the same software to be used for the rapid prototyping purpose. Before starting the rapid
prototyping operation, the heat bed needs to be levelled with the base of the machine so that
the layer of the raw material is deposited properly on it. To level the heat bed a digital
calliper was used. Several measurements were taken from the base to the upper surface of
the heat bed in its four corners. Next, the RP process was carried out. Several products were
produced with layer thickness ranges from 0.1 mm to 0.2 mm. Finally, to do the final
finishing of the produced FDM parts, the heat extruder was replaced with a CNC spindle
and the abrasive milling operation was carried out.

Draw the CAD file in
.stl format

—

slice and Generate G
codes with Slic3R

1

Carry out FDM
operation

e e

Change over the
equipment

Carty out Abrasive
Milling Operation

S R

Dime:
Measurement

Surface
Roughness
Measurement

ons

Fig. 3: Flow chart of the whole working process.

3. RESULTS AND DISCUSSION

To evaluate the performance of the FDM-Abrasive Milling-based hybrid system, a test
specimen was printed and machined with the following targeted dimension 15 mm x 15 mm
x 10 mm. FDM operation was conducted with three layer thicknesses (0.1 mm, 0.15 mm,
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The simulation results of carrier-based PWM strategy operation, output voltage
waveforms and their harmonic spectrums, and output current waveforms and their harmonic
spectrums are given in Fig. 5, Fig. 6, Fig. 7, Fig. 8, Fig. 9, and Fig. 10.
The output waveforms of Fig. 5, Fig. 6, Fig. 7, and Fig. 8 are obtained over the linear-
modulation region; however, Fig. 9 and Fig. 10 results are for a modulation index in
the over-modulation region. Moreover, all results show a modulation index-reliant
behaviour. For instance, Fig. 5 shows results of 3-level output voltage over a range of
0< mg <0.33 while modulation reliance results over a range 0£0.33 < m,, <0.66 are given
in Fig. 6. A 7-level output voltage for m, > 0.66 is shown in Fig. 7. The results thus have

shown modulation indexes as a function of featured inverters’ levels.
It can be noted that sub-modules are always working normally even if the modulation

index is varied over a wide range. Experimentally, this may cause imbalance switching-heat
sharing that may lead to inflicting damages on the MMC’s circuit.
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Fig. 11: (a) Fundamental component and (b) %THD of the output voltage.
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Fig. 12: (a) Fundamental component and (b) %THD of the output current.

51





OEBPS/image/V19-2-ALL71.png
IIUM Engineering Journal, Vol. 19, No. 2, 2018 Khan et al.

ADAPTIVE TRIMMED MEAN AUTOREGRESSIVE
MODEL FOR REDUCTION OF POISSON NOISE IN
SCINTIGRAPHIC IMAGES

KHAN BAHADAR KHAN'", MUHAMMAD SHAHID?, HAYAT ULLAH?, EID
REHMAN* AND MUHAMMAD MOHSIN KHAN?

!Department of Telecommunication Engineering, University College of Engineering
&Technology (UCE &T), The Islamia University, Bahawalpur, Pakistan.
2The Istituto Italiano di Tecnologia - IIT,
PAVIS - Pattern Analysis and Computer Vision Lab, Italy.
3Department of Electrical Engineering,
?*Department of Computer Science & Software Engineering,
International Islamic University, Islamabad, Pakistan.

"Corresponding author: kb. khattak@gmail.com
(Received: 21° March 2017; Accepted: 6" March 2018; Published on-line: 1*' Dec 2018)
https://doi.org/10.31436/ilume;j.v19.i2.835

ABSTRACT: A 2-D Adaptive Trimmed Mean Autoregressive (ATMAR) model has been
proposed for denoising of medical images corrupted with Poisson noise. Unfiltered images
are divided into smaller chunks and ATMAR model is applied on each chunk separately.
In this paper, two 5x5 windows with 40% overlap are used to predict the center pixel value
of the central row. The AR coefficients are updated by sliding both windows forward with
60% shift. The same process is repeated to scan the entire image for prediction of a new
denoised image. The Adaptive Trimmed Mean Filter (ATMF) eradicates the lowest and
highest variations in pixel values of the ATMAR model denoised image and also average
out the remaining neighborhood pixel values. Finally, power-law transformation is applied
to the resultant image of the ATMAR model for contrast stretching. Image quality is
judged in terms of correlation, Mean Squared Error (MSE), Structural Similarity Index
Measure (SSIM) and Peak Signal to Noise Ratio (PSNR) of the image with latest denoising
techniques. The proposed technique showed an efficient way to scale down Poisson noise
in scintigraphic images on a pixel-by-pixel basis. The highest correlation 0.9706, PSNR
10.023 and MSE 25.902 is achieved by the proposed technique.

ABSTRAK: Model 2-D Auto-Pengurangan Purata Potongan Penyesuaian (ATMAR)
telah dicadangkan bagi menghilangkan gelombang bunyi yang dicemari pada imej
perubatan dengan bunyi Poisson. Imej yang tidak ditapis ini telah dibahagikan kepada
pecahan kecil dan model ATMAR telah diadaptasi bagi setiap pecahan. Dalam kajian ini,
dua 5x5 kotak tetingkap dengan 40% pertindihan telah digunakan bagi mendapatkan nilai
tengah piksel pada barisan tengah. Pekali AR telah dikemas kini dengan meluncurkan
kedua-dua kotak tetingkap ke hadapan dengan 60% perubahan. Proses yang sama telah
diulang dengan mengimbas imej keseluruhan bagi mendapatkan imej yang telah
dinyahbunyi. Tapisan Purata Potongan Penyesuaian (ATMF) ini menghilangkan
perubahan paling bawah dan paling atas dalam nilai piksel imej model ATMAR yang
dinyahbunyi dan menyama-rata saki-baki nilai piksel bersebelahan. Akhir sekali,
perubahan cara-kuasa telah diadaptasi pada imej akhir model ATMAR bagi regangan
ketara. Kualiti imej telah dinilai dari sudut korelasi, Kesalahan Purata Kuasa Dua (MSE),
Indeks Ukuran Persamaan Struktur (SSIM) dan Signal Puncak kepada Nisbah Bunyi
(PSNR) melalui kaedah terkini nyah-bunyi pada imej. Teknik ini menunjukkan cara
berkesan bagi menurunkan bunyi Poisson pada imej saintigrafik pada asas piksel-kepada-
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II. Spatial:

The CC imposed by the spatial evaluation in Eq. (4) requires (2N; — 1) flops to compute
the square Forbenius norm, across (NT;‘“’) in N times.

III. Joint:

The joint evaluation requires (2Ng — 1) flops in Eq. (5) and there are 4 multiplications, 1
addition, and 2 subtractions that took place within the Forbenius norm, across ( Té’ml) in

N, times. The number of flops required is (9N; — 1) (NT;”’) N;.
The overall CC imposed on the system by LC-EDAS-GSM is:
N,
Src-gpas-gsm = (13Ng — 4)( Tg“‘l) Ny (13)

Similarly, algorithm 2 of the LCTAS-GSM approach requires (2N — 1) flops across
Nrotqr in Step 2. Likewise, Step 4 requires 2Ng + 2 flops for (NT2+ 1)

combinations.
Therefore, the overall CC imposed by the LCTAS-GSM is:
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where N is the total number of particles and x; is the position vector of particle j within the
support domain of x.

For a particle i, Eq. (2) can also be concluded as:

m

(re)=3% ~ree, 6)

where 7; and p; are the mass and density of particle j ,respectively, within the support

domain of particle i, @y=c(x;-x;, ). The derivative of a function for particle i can be written
as:

<V-f(-v.>>:i%f(-n>m @

where the equation follows similar integral representation and particle approximation.

%% 0o,
Vo, =———=
r.orn

(] (]

(©)

and ry is the distance between particle 7 and j. Using Eq. (3) and Eq. (4), the continuity and
pressure contribution to the momentum conservation equations can be written as

Dp, ym O,
Do_,m, oo
Dr JZJp "or ©
o
Dv, ¥ P P oo
E:*ZJ”'/[*:**’:};*F @
L PP 3

where P is the pressure and F is the acceleration due to gravity. In this paper a wendland
quantic kernel is used for all WCSPH interpolations [17]. A smoothing length of #=1.3dx
is used, where d¥x is the initial particle spacing.

2.2 Force Around Fixed and Floating Bodies

Similar to fluid particles, boundary particles can also be used for simulating rigid bodies
for fluid-structure interaction problems [18-20]. The body might drift freely on the free
surface with given initial velocity or it might have a constrained movement along the fluid
domain. All boundary particles have similar properties with fluid particles. However,
according to dynamic boundary conditions (DBC) [20], a boundary particle is bound to repel
approaching fluid particles using repulsive force to prevent any penetration from the fluid
particle. Within the same kernel, the force on each boundary particle is computed by adding
up the contribution from all the surrounding fluid particles [21-22]. Hence, boundary
particles experience a force per unit mass given by:

fie = Yaerps fka ®)

where FPs denotes fluid particles and fy, is the force per unit mass exerted by fluid particle
a on boundary particle k. The force exerted by a fluid particle on each boundary particle
follows the principle of equal and opposite action and reaction which is:

Miefka = —Mafar ©

In the simulations, the repulsive force, f; , exerted by the boundary particle & on fluid
particle a is the only force computed, but from Eq. (9), the force exerted on the moving body
can be calculated. By integrating Eq. (9) in time, the position of each boundary particle can
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If we consider that both nodal residual energy and channel access are equally important for
the source node, it should choose @ = 0.5.

U1=0.5%0.3+0.5*7/6=0.73
U2=0.5%0.4+0.5*%7/3=1.35

As one can see, the amount of metric U for the route 1 and 2 are 0.73 and 1.35, respectively.
So the source should choose route 1 for sending data. This process is shown in Flowchart 2
for source node S in route 1 and with @ = 0.5.

Receive the
RREP packet
of route i

= Ne

Ne=Ne

Write Troutein RREP packet
T
N=HC
I

7o e
TeEw

T
Ui=a Pmin+(1 - o)==

Select the maximum Ui

Flowchart 2: Selecting the route for the source node.

One can see that the most stable route in the aspect of energy and spectrum access has
been selected. In this approach, by considering the residual energy of all nodes participating
in a route, the probability of complete depletion of nodal energy during sending data is
reduced. Consequently, link failure and the necessity for rerouting is lower, and then delay
and energy consumption are decreased and throughput and lifetime are increased. The
selected route has the minimum precedence probability of PUs, so it can improve throughput
and delay too.

3.2.4 Route Maintenance

Link failure can have several reasons such as starting activity of PUs in the channel,
channel inaccessibility, energy exhaustion of nodes, node mobility, etc. The sender node
becomes aware of the failure when it does not receive the ACK message. For instance, if
the link fails while node A is transmitting a packet to node H, node A does not receive the
ACK message of packet delivery to node H. In this situation our protocol has proposed:
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attached to nitrogen (in the case of amide and imide N-halamines) would decrease the stability
but increase the antimicrobial function [43]. The oxidative halogen is transferred to a
microorganism through direct contact, the rate of which depends upon the strength of the N-X'
bond, which in turn is related to the structure of the N-halamine molecule [47].

4. ADVANTAGES AND DISADVANTAGES OF SYNTHETIC
ANTIMICROBIAL AGENTS

Based on the different degree of problems that can possibly be associated with the use of
antimicrobial agents, researchers have noted that an ideal antimicrobial agent should combine
different salient properties [48]. It should not present adverse toxicity to humans, it should
exhibit a wide spectrum of antimicrobial potency, it should not lead to damage of the inherent
fabric properties, it should be able to withstand fabric production procedures, and the
antimicrobial durability should be stable throughout the fabric’s use life [10].

The importance of antimicrobial agents and antimicrobial fabrics cannot be gainsaid.
However, is it generally required that their durability and benefits should not trigger subsequent
potential risks to humans and the environment. Therefore, safety assessment of these materials
is always necessary. This can be possible by equally assessing the benefits and risks associated
with the use of any antimicrobial agent or antimicrobial fabric [48].

4.1 Advantages of Synthetic Antimicrobial Agents

The ultimate reason for the use of antimicrobial agents in fabrics is to curtail infections
arising from pathogenic microorganisms [49]. It is well known that the transmission of
infectious diseases is more rampant in hospitals and other locations related to public health.
This can be prevented or reduced if antimicrobial fabrics are used by workers instead of normal
fabrics [50]. The antimicrobial agents can help to protect antimicrobial fabric users from
pathogens on one hand as well as sustaining the quality of the fabric on the other hand [4,48].
Different synthetic antimicrobial agents have been tested on fabrics. They have powerful
antimicrobial activity, as indicated by their effectiveness and durability. The benefits of using
synthetic antimicrobial agents are presented in Table 1.

4.2 Disadvantages of Synthetic Antimicrobial Agents

Several antimicrobial agents have been applied to fabrics as can be seen from the very
many articles on the subject [49,56-61]. In order to facilitate the good performance of these
antimicrobial agents, different chemical are often used [56]. These include organometallics,
slow iodine-releasing substances (iodo-phors), inorganic salts, anionic group bearing
heterocyclics, phenols, thiophenols, urea and its compounds, nitro compounds, amines, and
derivatives of formaldehyde and others [15,19,20,56]. However, reports show that a large
proportion of these chemicals do not easily degrade in nature and poses high toxicity to humans
[49,56]. On the other hand, those that easily decompose may constitute a nuisance to the
environment [62,63].

Table 1: The benefits of using synthetic antimicrobial agents
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ABSTRACT: Dengue illness is an infectious tropical disease, transmitted by 4edes mosquitos,
that poses a serious health threat to the tropical world. This disease causes widespread
infection worldwide, with about 50 million cases of dengue occurring per annum out of which
500,000 recorded cases of dengue hemorrhagic fever and 22,000 deaths. Currently, there are
no effective vaccines available to prevent the spread of the infection. Accurate and rapid
laboratory diagnostic tests are required for early detection to reduce patient mortality rate. In
this paper, common laboratory diagnosis methods for detecting dengue virus infection are
discussed. Currently, virus isolation, RT-PCR and serology methods provide the most direct
and accurate response for detection of dengue. However, these methods require tedious steps,
expensive requirements and expert staffs. Recent research have proposed the usage of
biosensors as an alternative new technology for detection of dengue. In this work, various
types of biosensors such as electrochemical, piezoelectric, and optical biosensor have been
described and compared to evaluate their effectiveness in dengue detection. It is observed that
the optical biosensor offers the best detection due to its high sensitivity as compared to others,
although it is popularly known as an expensive method. Alternatively, the use of
electrochemical and piezoelectric biosensors (QCM) is highly recommended for detection of
dengue due to their ease-of-use, low cost, low reagent consumption, disposability, and
minimal sample preparation. These approaches have the potential to improve the rate of
survival, particularly in resource-limited countries.

ABSTRAK: Virus denggi adalah penyakit berjangkit tropika bawaan nyamuk Aedes yang
menimbulkan ancaman serius kepada kesihatan global. Penyakit ini menyebabkan jangkitan
yang meluas di seluruh dunia, dengan kira-kira 50 juta kes denggi yang berlaku setiap tahun
di mana 500,000 kes demam denggi berdarah dan 22,000 kematian direkodkan. Buat masa ini,
tiada vaksin yang berkesan untuk mencegah penyebaran jangkitan ini. Ujian diagnostik
makmal yang cepat dan tepat diperlukan untuk pengesanan denggi awal untuk mengurangkan
kadar kematian pesakit. Dalam artikel ini, kaedah diagnosis makmal yang biasa dilakukan
untuk mengesahkan jangkitan virus denggi akan dibincangkan. Pada masa kini, kaedah
pengasingan virus, RT-PCR dan serologi adalah tindak balas yang paling cepat dan tepat untuk
mengesan denggi. Walau bagaimanapun, kaedah-kaedah ini memerlukan langkah-langkah
yang melecehkan, kos penyelenggaraan yang tinggi dan kakitangan yang terlatih.
Penyelidikan terkini telah mencadangkan penggunaan biosensor sebagai teknologi baru
alternatif untuk mengesan denggi. Dalam artikel ini juga pelbagai jenis biosensor seperti
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ABSTRACT: Owing to their speed of excution as well as their limited reliance on detailed
knowledge of the terrain characteristics of the service environments, empirical propagation
models have enjoyed general acceptability in the wireless communication research
community. However, recent industrial observations show that no single propagation
model can best fit all the radio service environments, which led to the hypothesis of
specific models for specific environments. In order to scientifically verify this hypothesis,
the study presented in this paper investigated the performance of the free space
propagation loss (FSPL) model in two different radio environments characterised with
different types of obstructions. The investigation was conducted through field strength
distribution measurement of two broadcasting radio stations transmitting at 96.5 MHz and
102.3 MHz. The field strength measurement data obtained were analysed. The result of
the analysis shows gross disparity between the measured path losses and calculated path
losses using FSPL model. The disparity thus necessitates the modification of the FSPL
model in order to develop each propagation model for each of the two radio stations
employed and their environment. The developed models were then evaluated to ascertain
their performances relative to the FSPL model. The performance evaluation results show
that the predictions of the developed propagation models vary for each of the two
environments. Furthermore, the comparative performance evaluation result of the
developed models with similar studies in the literature shows that the developed models
perform favourably. The overall result from the developed models confirms the hypothesis
that each location requires a specific propagation model for proper radio wave design and
quality of signal transmission and reception.

ABSTRAK: Kelebihan yang ada pada kelajuan perlaksanaannya dan juga kurang
pergantungannya pada butiran terperinci ciri-ciri khusus bentuk rupa bumi di persekitaran
servisnya, model penyebaran empirik telah diterima umum dalam komuniti kajian
komunikasi tanpa wayar. Walau bagaimanapun, pemerhatian industri terkini menunjukkan
tidak ada sebarang model penyebaran yang sesuai bagi semua keadaan servis radio, ini
menghala kepada hipotesis keperluan model tertentu pada keadaan servis tertentu. Bagi
menentusahkan secara saintifik hipotesis ini, kajian yang dibentangkan dalam kertas ini
mengkaji tentang prestasi model kehilangan penyebaran pada ruang bebas (FSPL) dalam
dua persekitaran radio berlainan melalui beberapa jenis halangan berbeza. Kajian telah
dijalankan ke atas dua stesen radio penyiaran pada frekuensi 96.5 MHz dan 102.3 MHz
melalui ukuran sebaran ruang keupayaan. Data ukuran ruang keupayaan telah diperoleh
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Fig. 3: An analogue circuit for carrier-based PWM simulation.

Carrier-based PWM strategy using an analog circuit is as shown in Fig. 3 above.
It consists of six sub-modules of HBC for producing the 7 levels of the stepped output
waveform. Furthermore, the simple sinusoidal reference waveform has amplitude, 4,,, and

frequency, fm, and it is placed in the middle of the carrier signal group and a number of
triangular carrier signals are equal to m-1, where m is the number of output levels, with the
same amplitude, 4., and also the same frequency, fc The parameters of amplitude
modulation index, m, , and the frequency modulation, m e are defined by Eq. (1) and

Eq. ).

m, . "I

T m-1-4, M
e

ma=le

I, ®

4. SIMULATION AND DISCUSSION

The simulation of MMCs uses the analog circuit, as shown in Fig. 3, to generate signals
by carrier-based PWM technique and MMCs, as shown in Fig. 2(a), as a power circuit with
an AC load which is an equivalent circuit of a single-phase induction motor with Rs =34 Q
Ohm, Rr =152 Q, LI =300 mH and LM =106 H, as shown in Fig. 4.
In addition, the modulation index, m,, , is varied over a wide range of 0 to 4 at frequency

modulation, m o of 50.

Rr

Va Vb

Fig. 4: The equivalent circuit of a single-phase induction motor as a load.
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ABSTRACT: Tt is necessary to periodically maintain lighting equipment in accordance
with international standards. Contamination of lamps caused by long-term use of lighting
equipment will result in loss of Luminous Flux and optical losses. The decrease in lighting
performance poses a visual difficulty for drivers and causes accidents. In this study, the
total Maintenance Factor is numerically examined by considering the losses of diffuser
and lens for LED lamps used in tunnel lighting. The variation of luminaries performance
with years considering Maintenance Factors as regards environmental conditions and
features of the luminaries is evaluated to demonstrate the importance of tunnel lighting
maintenance. Moreover, to show the importance of LED lamps Maintenance Factor, the
variation of illumination levels of LED lamps is analysed under different Maintenance
Factors. It is observed that enhancing Maintenance Factor would contribute to energy
efficiency.

ABSTRAK: Penjagaan peralatan cahaya secara berkala mengikut piawai kebangsaan
adalah amat penting. Pencemaran lampu disebabkan penggunaan peralatan cahaya pada
jangka panjang akan menyebabkan kehilangan kilauan kerdipan lampu dan optik.
Pengurangan pencahayaan ini menyebabkan kesukaran pandangan pada pemandu dan
menyebabkan kemalangan jiwa. Kajian ini mengkaji tentang jumlah Faktor Penjagaan
secara numerik dengan mengambil kira pengurangan difuser dan kanta pada lampu LED
yang digunakan dalam terowong pencahayaan. Faktor Penjagaan pada perubahan kilauan
berdasarkan tahun mengambil kira keadaan sekeliling dan ciri khas kilauan. Tambahan,
ini dinilai bagi menunjukkan kepentingan penjagaan terowong pencahayaan dan
kepentingan Faktor Penjagaan Lampu LED. Perubahan pada tahap terang pada lampu
LED dikaji dengan mengambil kira Faktor Penjagaan. Peningkatan pada Faktor Penjagaan
telah didapati dapat menjimatkan tenaga.

KEY WORDS: Maintenance factor, LED lamps, Luminaries performance, Numerical
analysis, and Tunnel lighting.

1. INTRODUCTION

Luminaries and operating conditions are the most important parameters in lighting.
Environmental factors account for the loss in the efficiency of luminaries, as dirty luminaries
have reduced luminous transmittance. In addition, operating time affects the efficiency of
lamps. The performance of luminaries decrease over the time; thus, the performance of a
lamp for a specified period of time can be specified. The performance of luminaries during
a period of time may be improved by maintenance processes such as cleaning the glass of
luminaire or replacing of the lamp [1-4]. Moreover, renewal of all luminaries will also
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4.2 Packet Delivery Ratio

The second performance evaluation metric is packet delivery ratio (PDR) which refers
to the percentage of the number of packets successfully received at the root to the total
number of packets sent from all the nodes. From Table 3, W-metric has a packet delivery
ratio that is slightly better than ETX and OFO ratio at low send rate. However, it shows more
improvement for higher send rates. On the other hand, ETX also shows a better performance
compared to OF0. This proves the efficiency of W-metric compared to other RPL metrics.
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improvement in next generation wireless devices in terms of speed, reliability, and
throughput [1]. This led to multiple-input multiple-output (MIMO) systems [2]. MIMO
systems exhibits great potential with respect to high throughput and improved reliability in
wireless communication [2]. The benefit of employing a MIMO system lies on the fact that
an improved error performance and high throughput coupled with improved diversity gain
can be achieved. However, in MIMO systems, the simultaneous transmission of data
requires the need for inter-antenna synchronization (IAS) and the channel will experience
an inter-channel interference (ICI) at the receiver [1,2]. Hence, it is clear that the dominant
consideration in wireless technology is to employ a system that is able to mitigate these
impairments.

Lately, the use of multiple antennas has been investigated in numerous papers as the
future of wireless communication [2]. This led to the development of an improved MIMO
system called spatial modulation (SM) [3], which employs its spatial dimension to convey
additional information improving the major drawback of conventional MIMO systems.
However, the SM system also has a drawback of high complexity, due to the number of
required transmit antennas to transmit high data streams [3]. This brought about the
generalized spatial modulation system (GSM) [4]. The GSM system [4-6], is an SM-based
scheme that maps its information bits to the index of the transmit antenna combination, thus
reducing the required number of transmit antennas for high data streams. However, SM
outperforms the GSM system in terms of error performance.

The attractive features of SM and GSM include avoidance of ICI and IAS, which
formed the major limitation of conventional MIMO systems. GSM exhibits significant
improvement when compared to a conventional SM in terms of CC [3,5]. The constraint of
a large number of transmit antennas required in SM was improved on in GSM [4, 5]. The
complexity of the GSM system is still not practically implementable.

In literature [7,8], incorporating a transmit antenna selection (TAS) into a MIMO
system can further enhance the performance of the system. This is evident in [9,12], where
SM was introduced as an improved MIMO scheme. However, practical realization was still
a problem due to high CC imposed by the system. In [9], a maximum ratio combining
(MRC), was introduced to an SM system, to initially estimate the index of the transmit
antenna, which was later employed to detect the transmitted symbol. The result obtained
exhibited an improved error performance and the imposed CC was greatly reduced.
Similarly, in [10], TAS was employed in SM to improve the performance of the system,
employing a channel amplitude technique to eliminate the worst channel at every
transmission instant.

Transmit and receive diversity or a combination of both in spatial multiplexing allow
huge improvement in terms of error performance [7]. Employing TAS in selecting subset of
antennas combination has proven to be extremely beneficial for link initialisation and
maintenance [10,11]. Likewise, employing TAS has shown to increase the achieved
diversity gain [12]. The selection criterion proposed in [13] was based on the Shannon
capacity, and as such, yielded optimal capacity gain. In addition, in [14], a selection criterion
that minimised the probability of symbol error rate (SER) for spatial multiplexing systems
is investigated.

In [12], the availability of additional antennas is revealed as an inexpensive way of
exploiting diversity advantage. This was corroborated in [15], whilst further proving that
the diversity of space shift keying (SSK) can be improved by increasing the number of
surplus transmit antennas. Furthermore, TAS, which maximised the minimum Euclidean
distance (ED) of a received constellation to yield an optimal performance, considers ED as
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three different conditions as well. Each color was tested on five different objects.
Figure 5 shows the accuracy of each color in three different areas.

It is clear that most of the colors had good accuracy based on the neural network and
decision tree algorithms. White and purple colors had low accuracy, particularly the white
color, which was affected by the light. The accuracy was calculated as each object has 20%
if it is the true color and 0% if it is the wrong color. Inside and outside the room were the
best areas for color recognition. However, for areas inside the room, beside the window
and outside the room, the accuracy of the white color are 20%, 0%, and 0% respectively,
which is considered the lowest accuracy among other colors. On the other hand, black
color obtained 100% accuracy for all three areas, while green obtained 100% detection for
area inside the room and 80% correct detection for the remaining two areas. To sum up,
the objects with black and green colors are considered the best objects with the highest
accuracy as compared to white and purple colors.

120

100

0

60

D I‘Il I|I |I|‘ I I |II‘ |II
0 I

Inside the room Beside the window Outside the room

Accuracy
2 2 =

8

Areas
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Fig. 5: Histogram bin of color accuracy using machine learning algorithm.

It is clear that most of the colors had good accuracy based on the neural network and
decision tree algorithms. White and purple colors had low accuracy, particularly the white
color, which was affected by the light. The accuracy was calculated as each object has 20%
if it is the true color and 0% if it is the wrong color. Inside and outside the room were the
best areas for color recognition. However, for areas inside the room, beside the window
and outside the room, the accuracy of the white color are 20%, 0%, and 0% respectively,
which is considered the lowest accuracy among other colors. On the other hand, black
color obtained 100% accuracy for all three areas, while green obtained 100% detection for
area inside the room and 80% correct detection for the remaining two areas. To sum up,
the objects with black and green colors are considered the best objects with the highest
accuracy as compared to white and purple colors.

5.3 System Setup and Integration

The last part of the experiment was connecting the RPi camera, earphones, ultrasonic
sensor, and the vibration actuator to the RPi3 as follows. Firstly, the camera was turned on.
Secondly, the ultrasonic, vibration, and the sound system were toggled on by the switch.
From a user-experience, it can be very helpful to give additional feedback, such as a sound
or vibration, to notify the user. If the measured distance is less than 5 cm, the PWM signal
was set to 30 (for all 8 colors). However, if the distance is out of the range, the PWM signal
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specificity compared to serological methods. However, serology offers better practicality and
widespread use due to its lower cost and easier sample handling, assay operations, and operator
training. Direct virus detection of live virus or virus components (RNA or antigens) can be done
in serum, plasma, whole blood, and infected tissues can be used for early identification of
dengue infections during the acute phase (viremia) of the disease [18-19]. Direct virus detection
procedures are not routinely performed by laboratories, and few commercial kits that have been
independently validated are available to aid in this area of dengue diagnosis. The details of each
detection are explained further in the following sections.

Opportunity
Direct methods Indirect methods

@®
s on Detection Detection IzM 12G

< rTE—

Fig. 3: Comparative laboratory methods of direct and indirect diagnosis of
dengue infection. Illustrations were redrawn, according to [17].

2.2.1 Virus Isolation

Many studies have recorded the virus isolation methods as the best diagnostic method for
detecting dengue infection [20-21]. In this method, the infected blood samples are cultured in
a variety of cell lines of either mosquito (AP- 61, Tra-284, AP64, C6/36, and CLA-1 cells) or
mammalian (LLCMK2, Vero, and BHK-21 cells) origin or in live mosquitoes. This is followed
by the immunofluorescent assays via serotype-specific monoclonal antibodies (mAbs) for virus
serotype identification [17]. The virus isolation detection method relies on the cultivation and
identification of virus techniques that are sensitive and time-consuming. Although these
methods display high specificity in dengue diagnosis, they have greatly tedious steps (long virus
isolation time), limited time for culturing virus at the acute phase of infection (2-5 days), and
high-cost facilities to protect the cell condition [22].

2.2.2 Genome Detection

The dengue genome detection methods are generally discovered by reverse transcriptase
polymerase chain reaction (RT-PCR) in serum of dengue patients in the acute phase of the
disease. These methods offer several advantages including the ability to differentiate dengue
serotypes that have higher specificity when combined with real-time technology such as
TaqMan assays [23], and are cheaper than virus isolation methods [22]. However, these
methods require specialist operators, expensive reagents and apparatuses, thus restricting their
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CONCLUSION

The proposed model shows an efficient way to scale down the Poisson noise in

scintigraphic images on a pixel-by-pixel basis. Edge preservation through calculation of
error image X, after the predicted image through AR model and smoothening through
ATMEF to remove lowest and highest variations in pixel values, are the major contributions
of this research work.
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immobilization of carboxymethyl-dextran matrix as a linker layer, N-hydroxysuccinimide
(NHS) and N-ethyl-N-(dimethylaminopropyl) carbodiimide (EDC). Ethanolamine and 10 mM
glycine-HCI solutions are utilized as a blocking agent on the gold surface. Finally, it was
followed by the IgM monoclonal antibodies addition to the analyte flow. They observed that
the binding of analyte to the immobilized antigens caused a rise in the refractive index of the
chip surface as compared to their previous study as described previously. Thus, although SPR
techniques used for both studies (2014 and 2017) recorded good sensitivity (83-93%) and
specificity (100%) for all four dengue virus serotypes and detection limit of 2x10° PFUmL!
for DENV-2 antigen, the use of a commercial BIAcore system for SPR measurements used in
both studies was very expensive [49].

Optical Spectrum Analyzer (0SA)

W DENV2 antigen) | Todetector|

Ynmv 2 (antibody)

Silane coated

surface Tapered Fiber

Fig. 12: The OSA was used to laser-excite into
one end of the tapered fiber sensor, and monitor the transmission spectrum
from the other end. The DENV-2 (E protein) specific binding of antigens-antibodies
in the tapered region could be analyzed through phase shift of the spectrum. Illustrations
were redrawn, according to [47].

A study on 15-minutes of label-free detection of DENV 2 via tapered fiber sensor has been
proposed [47]. This sensor was fabricated via a standard single-mode fiber with cladding and
core diameters of 125 um and 8 pm. To realize the successful coating of the tapered optical
fiber with antibodies of DENV 2, a treatment of tapered region via sodium hydroxide was
initially done to offer a functionalization of hydroxyl group (-OH) onto the surface. The
significance of this treatment was to promote a high selectivity attachment of a silant agent (3-
aminopropyl) tri-ethoxysilane, APTES is used to activate the non-organic fiber surface layer to
bind with the organic compound such as protein. Then, the use of glutaraldehyde was done to
enhance the homogeneity of the antibody immobilization on the surface of the tapered fiber
prior to binding antibodies specific to E proteins of DENV-2. Finally, variation of concentration
of antigens specific to recombinant monoclonal antibodies to DENV-2 E proteins was
established to observe an immune complex on the tapered region. All these steps were observed
via optical spectrum analyzer (OSA) to record any changes on the spectrum signal due to
molecules bound on the taper surface as shown in Fig. 12. Consequently, this sensor showed
that sensitivity and detection limit values of 5.02 nm/nM and 1 pM for detection of DENV-2.
For the selectivity test, the use of avidin as a negative control observed a no shift spectrum
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The number of transmit antennas left will be employed for the next transmission instant in
the GSM system, maximizing transmit diversity in the GSM system.

2.2.3 TAS for EDAS GSM

TAS based on EDAS, selects the subset of transmit antennas, which maximises the
minimum ED between all transmit antenna vectors, achieving an optimal performance.
EDAS for GSM (EDAS-QSM) is based on the nearest neighbour approximation, the PEP
of GSM for a given channel H is:

1 1
~ . it : ’ _ 2 |—. Z 2. 7
R=1-0 szfi‘;i‘q 1B/ Gy = )12 | = 2@ jz Q2 (H') an
where 2 is the number of neighbor points and d2,;,,(H') = min _|[|H'(x; — x,)||% is the
Xq, FXqa€X

squared minimum Euclidean distance between the pair of neighbor symbols.

In maximizing the minimum Euclidean distance, the selected antennas can be chosen using:
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3. NUMERICAL ANALYSIS

The Monte Carlo simulation results obtained from this research work are presented in
this section. The notation Ny X Ny is used to denote the number of receive antennas and
transmit antennas, respectively. This algorithm was adopted from the literature [9,11,20].
The proposed system was compared to the conventional GSM system to validate the
relationship between open loop and close loop systems.

In Fig. 3, the system is equipped with four transmit antennas Ny and four receive
antennas Ny, employing 4-QAM modulation orders, i.e. 4 X 4 4-QAM. It was observed that
the LC-EDAS-GSM system achieves an SNR gain of approximately 4.5 dB over the
conventional GSM system in terms of error performance at a BER of 1075, This is due to
the exhaustive search employed by the LC-EDAS-GSM.

In addition, in Fig. 3, the LCTAS-GSM system exhibits an error performance gain of
approximately 1 dB over a conventional GSM system. Likewise, the LC-EDAS-GSM
system reveals a gain of approximately 3.5 dB when compared to the LCTAS-GSM system.
But at a cost of higher CC due to the exhaustive search approach that was adopted by the
LC-EDAS-GSM technique. The total number of transmit antenna Nr,¢q; available is 6, in
which 4 were chosen for transmission i.e. Ny = 4.
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and 0.2 mm). Several studies were carried out for both the FDM parts and FDM followed
by abrasive milling parts. The scope of the study is limited to evaluate the performance in
regards to dimension accuracy and the surface roughness of the final product as they are the
two most important aspects in manufacturing.

3.1 Study of the Dimensional Accuracy

In order to compare the dimensional accuracy, a cuboid was printed using the FDM
process with the programmed dimension of 15 mm x 15 mm x 10 mm. For comparison,
FDM parts were further machined (finishing) using a commercially available grinding
stone. During the finishing operation, the heat extruder was removed from the machine, and
the milling spindle was mounted with proper alignment. The dimensions were measured
using a digital calliper with a resolution of 0.01 mm. The findings of our study are plotted
in the Fig. 4. The measurements were taken for all the three dimensions (length, width, and
height). Both types of samples (FDM and FDM-Milled) were compared with the
programmed dimensions. Dimensional accuracy was measured as the deviation of the actual
dimension from the programmed dimension. It can be seen from Fig. 4 that as the layer
thickness increases, the dimension deviates positively from the targeted one for the pure
FDM samples (without abrasive milling). The reason for this deviation could be explained
as follows. The layer thickness of the FDM process is controlled by the vertical step
movement (upward) of the Z axis, the coarser the upward movement of the extruder the
larger the layer thickness. Larger layer thickness caused non-uniform overlapped deposition
of the melted PLA material on the previous layer hence, caused dimensional inaccuracy.

Layer Thickness
0.1 mm0.15mm 502 mm

™
I
\
| NN
S & &S
3 & Sl &~
& - &
< & &
&
F

Fig. 4: Shows comparative study of the dimensional accuracy between FDM parts
and FDM parts with post finishing process (abrasive milling).

As for 0.2 mm of the layer thickness the measured dimension of the FDM part (in
length) was 16.05 mm. Therefore, the deviation from the programmed dimension was
obtained as 16.05-15 = 1.05 mm. However, as the part was milled with the abrasive stone
the deviation was reduced to 0.0lmm. Hence, we can conclude that the abrasive milling
process improved the product accuracy (for this particular case) by (1.05-0.01)* 100/1.05
=99%. The measured dimensions of the FDM parts and FDM parts that underwent abrasive
milling are shown in Table 1.
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Monteiro [23] recommended a slump of 50—75 mm for structural LWC to obtain workability
similar to 100125 mm slump for regular concrete. In this experimental program, trial mixes
having slump value within the suggested acceptable limits indicate the acceptable
performance of the PSCC in the real application.
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Fig. 3: Slump values for different trial mixes.

3.2 Density

The presented PSCC can be treated as structural lightweight concrete, which should
have a density in oven dry condition of below 2000 kg/m® [24]. The densities of each and
every mix are in the structural LWC range (Table 3). The 28-day oven dry density of PSCC
range between 1951 to 2075 kg/m® and their air-dry densities are from 2190 to 2060 kg/m?.
Considering the density of NWC to be 2400 kg/m?, the oven dry density and air-dry density
of PSCC at 28-days are around 16—-19% and 10-14% less than the corresponding densities
of ordinary concrete.

Table 3: Densities at different condition

Mix ID Density (kg/m’®)
Air dry density Oven dry density
P70 2083 1951
P60 2115 1991
P50 2175 2020
P40 2130 1970
P30 2190 2069
P100 2060 1888
C100 2189 2075

3.3 Compressive Strength

The 28-day compressive strength of PSCC reduces with an increase in OPS percentage
in coarse aggregate content (Table 4). The P50 mix, having 50% POC shows a maximum
compressive strength of 46.47 MPa and it is 30.5% greater than the P100. The mix with the
highest percentage of OPS content, P70, exhibits the lowest compressive strength. Again,
100% replacement of OPS content with POC aggregate increases the compressive strength
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The results obtained were presented and discussed in section 4 while the paper is concluded
in section 5.

2. REVIEW OF SOME RADIOWAVE PROPAGATION MODELS

Researchers in most countries of the world have developed and published the
propagation models for various parts of their countries. Selected among these propagation
models are Okumura, Hata, Okumura-Hata, Free Space Propagation, Longley-Rice, COST-
231, Egli, International Telecommunication Union (ITU) and COST 231 Walfisch-Tkegami
(W-I). Brief reviews of FSPL and Egli models are presented, upon which the models in this
study are based

2.1 Egli Model

This propagation model is an example of a terrain model for radio frequency (RF)
propagation. As reported in [15], the model was first introduced by John Egli in 1957. The
model, as reported in [16] is based originally on the free space propagation model. It is
applicable for path loss prediction at frequencies from 40 MHz to 900 MHz with linking
distance between the transmitter and receiver less than 60 km. As reported in [17], the model
is one of the best known statistical models for estimating radio wave propagation loss in
either urban or rural environments. The model was developed from actual data on UHF and
VHF television transmissions in several large cities. The model is based on plane earth
propagation. Authors in [15] observed that there was a tendency for the median signal in a
small area to follow an inverse fourth-power law with distance from the transmitter. The
mathematical expression for the Egli’s propagation path loss prediction model is expressed
in [16, 17] as;

76.3-10log,, h,;
85.9-201log,,h,;

v

h, <10

1
h, 210 ®

Ly, (dB)=201log,, f +40log,,d —20log,, h, +{

where LSO(dB) is the 50th percentile or median path loss, f is the operating frequency from

40 MHz to 900 MHz, A, is the transmitter antenna height, 4, is the receiver antenna height
and d is the distance between the transmitter and receiver.

2.2 Free Space Propagtion Model

This model, according to [17,18], is the primary model being used to predict received
radio wave signal strength when there is a clear and unobstructed line-of-sight path between
the transmitter and the receiver. In the free space propagation model, the radio wave is
neither reflected nor absorbed [19]. Thus, the free space propagation model is a typical
propagation model to predict the path loss in signal strength of a propagating radio wave
that results from a line-of-sight path through free space without obstructions to cause
absorption, refraction, reflection, diffraction, or scattering. Microwave links and satellite
communications are typical examples of wireless communication systems that can be
modeled as free space propagation links [19]. For this propagation model, the received
signal power, F, , at distance, d , from the transmitter is expressed in [20] as;

_BGGE

R(‘”*W 2

where P, is the power of the transmitter, G, is the gain of the transmitter, G, is the gain of

the receiver, A is the signal wavelength and d is the distance between the transmitter and
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illumination deficiencies can cause accidents as they can adversely affect the visual
condition in the tunnel.

5 CONCLUSION

It is seen in this study that an LED lamp for tunnel lighting may have a service life
lasting for 70000 hours. When examining the usage features of the LED lamps used in the
tunnel, it is seen that the LSF and LLMF are 90% and 80% in the eighth year, respectively.
Moreover, 80% was reached at the end of the sixth year when optical LED lens and diffuser
effects are considered in the LLMF. The conditions related to the use of LED lamps in the
tunnel were determined by LLMF, which considers the lens and diffuser effects Since the
LLMF decreased to below 80% at the beginning of the seventh year, the visual conditions
in the tunnel will deteriorate at the seventh year, which may result to accidents. The MF at
the end of the sixth year was calculated as 66.92% according to conditions. The total
Luminous Flux (E%) is required to be higher by 49.43%, according to the lowest MF formed
at the end of the year.

Efficiency will increase when MF is high. In addition, LED lamps are not required to
be replaced frequently and LED lamps can be used for up to six years.
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1. INTRODUCTION

The huge growth of the wireless services during the past few years has resulted in many
spectrum scarcity challenges. In order to improve usage in the face of these challenges,
cognitive radio (CR) has emerged as the next generation of wireless communication
systems. The idea for Cognitive radio technology was developed by Mitola [1] for the first
time and defined as a form of wireless communication in which a user can intelligently sense
and analyze its environment and choose the best transmission strategy. In other words, the
unlicensed or secondary user (SU) can detect the available empty wireless spectrum which
is owned by a licensed or primary user (PU) and then opportunistically exploits it without
interference to the PUs. To avoid any interruption to PUs, the unlicensed user must be able
to sense the channel correctly and make sure that it is vacant. Furthermore, the SU has to
leave the channel as soon as the PU begins its activity in it. Though dynamic spectrum
allocation in CR networks can improve the efficiency spectrum, it can create many
challenges in routing and quality of service. Spectrum awareness is one of the main
challenges in these networks [2,3] and it should be considered in the routing protocol of CR
networks. Ignoring the spectrum access probability of SUs may cause many route failures
and consequently, impose a lot of overhead and delay on the network.

Today, wireless sensor networks (WSNs) are put to use in many applications such as
area monitoring or healthcare monitoring. Sensor nodes are mainly supplied with energy-
constrained batteries. So, resource limitations are the main challenge for the lifetime of this
network. The energy depletion happens when the nodes communicate with each other.
Reaching to the lowest allowed nodal energy level, that node cannot participate in
subsequent data delivery and so is named a dead node. A dead node can badly affect the
efficiency of the network. It can cause many problems such as link failure, delay in data
delivery, further energy consumption, and more [4]. Therefore, it is necessary to pay
attention to nodal energy in the routing protocol. A lot of studies have been carried out in
the WSN field focusing on the energy of sensor nodes. In most of these works, different
routing protocols have been suggested for a variety of wireless networks, including wireless
sensor networks (WSNs), wireless mesh networks (WMNs), and mobile ad-hoc networks
(MANETS) [5], but only a few works have considered CR features in routing wireless
networks [6-8].

In this paper, we have proposed a new routing protocol considering spectrum and
energy awareness in cognitive radio sensor networks (CRSN). The source node in our
protocol can choose the route that is the most stable in the aspect of nodal residual energy
or spectrum access. This means that route selection is done so that its nodes have more
residual energy for sending data and this causes the nodes’ energy to last much longer, In
other words, there are fewer dead nodes. Link failure will thus be reduced and consequently,
throughput and lifetime will be increased. Also, choosing the route with the most spectrum
access improves the quality of the route and decreases link failure. So, our routing protocol
improves the quality of service (QoS) such as throughput, end-to-end delay, overhead...
especially in some small-scale networks.

In general, small scale WSNs (SS-WSNs) are used for surveillance in small areas. They
are deployed in industry to control machines, in smart homes to control electrical appliances,
and in healthcare [9]. In the small-scale area, flat-based routing is more suitable than
hierarchical-based in some aspects. For example, forming clusters and then starting routing
takes more time than route discovery in the flat routing protocol.

The rest of the article is organized as follows: in section 2, we introduce some related
works. Subsequently, in section 3 we present our system model and its assumption. In

119





OEBPS/image/V19-2-ALL214.png
IIUM Engineering Journal, Vol. 19, No. 2, 2018 Aqilah et al.

Fig. 9 and 10 show the post-processing result from both case analysis of AOA=0° and
AOA=10° using the Line-integral Convolution (LiC) technique of visualization. It can be
observed that there is no wake structure developed from both of the cases.

Fig. 9 LiC visualization for case AOA =0°

Fig. lo LiC visualization for case AOA = 10°
5. CONCLUSION

In this article, the effect of mesh quality on the lift and drag coefficients was studied.
From the results obtained, it is concluded that the mesh quality plays an important role on
the reliability, accuracy and convergence speed of the solution. It was observed that non-
orthogonality and skewness has a strong influence on the solution outcome, and these values
need to be keep as low as possible, which is difficult, especially for industrial meshes. From
the study, we can see that lift and drag coefficient value closely matched the experimental
value when using a good quality mesh. Although, drag value for low quality mesh shows an
acceptable agreement with the experimental result, lift value differs significantly. It may be
due to the cells with high mesh non-orthogonality and high skewness is at an area where
does not affect Cp,
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Finally, proposed ANN predicts value of 0.20 for furfural for inputs values of below
which is shown in Table 1. After estimation of furfural, remaining life time of the
transformer is estimated using Monte Carlo algorithm and Pareto distribution function
which will be discussed in the following section.

4.2. Remaining Life Time

In this section, remaining life time of transformer is estimated using Eqs (1)-(6). Fig. 6
shows ideal and actual behavior of DP curve. As can be seen in Fig. 6, the actual behavior
of DP curve of aging transformer is different form ideal curve form the first to the fifth year
when the aging transformer has five years old. Therefore distribution of deviation in DP will
be extracted by comparing history curve and ideal curve of DP, which is shown in Fig. 7. In
the next step, according to Fig. 8, the expected behavior of actual DP for the past years is
predicted using Pareto distribution function when threshold DP is 250. Finally, Monte Carlo
search algorithm finds the confluence of threshold DP and the area between ideal and actual
curve of DP an d it predicts the transformer will be failed after 13.805 years which is shown

in Fig.9.
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Fig. 7. Distribution of deviation in DP.
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for antimicrobial fabrics [67,104]. In fact, there is evidence for the safety of this approach.
However, recent public awareness on health care has increased the concerns on possible side
effects of new technologies on human and environmental health [67].

Progress in research has led to the use of natural bioactive antimicrobial agents of plant origin
[4, 67]. These types of antimicrobial fabrics have been observed to be non-toxic, safe, and
human and environmentally friendly [4]. Therefore, in order to facilitate antimicrobial
durability of naturally derived antimicrobial fabrics, series of methods are being used to impart
the active agents onto the fabric [105-107].

In a recent study, natural herbal extracts from Azadirachta indica was used to impart
antimicrobial properties onto fabrics without the incorporation of any additives [108].
Antimicrobial potency of the treated fabrics was tested against Escherichia coli and
Staphylococcus aureus. It was reported that treated fabrics did not only manifest desirable
antimicrobial property, but it also revealed good washing durability as well as improved UV-
resistance properties. The notable active compounds present in the natural nanoparticle extract
of the leaves includes nimbolide, mahmoodin, nimbidin, isomargolonone, margolonone, and
margolone [108]. All of these have been reported to contribute to the antimicrobial properties
of this extract [108]. In another study, antimicrobial fabrics were produced from natural extracts
from Nerium oleander, Trigonella foenum graecum, and Curcuma longa. Phytochemical
analysis of the extract obtained from Nerium oleander showed that the extract contains different
compounds, which are mainly alkaloids, flavonins, proteins, saponins, tannins, and other
aromatic acids [106]. The extract from Trigonella foenum graecum contains alkaloids,
flavonins, proteins, saponins, tannins, aromatic acids and reducing sugars. On the other hand,
analysis of the extract from Curcuma longa contains alkaloids, flavonins, terpenoids,
plobatinins, saponins, tannins, and other aromatic acids [109]. Interestingly, it was found that
the antimicrobial fabric obtained from these extracts manifested efficient anitimicrobial activity
against different tested pathogenic microbes [109]. Similarly, among other progressive studies,
there has been a report on possible establishment of a new generation of environmentally
compliant antimicrobial fabrics based on natural extracts from Polygonum cuspidatum, namely
resveratrol (Res) [110]. All these studies point to the fact that researchers are turning towards
the possibility of replacing synthetic chemicals based on antimicrobial agents with more
naturally-based products.
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C. vulgaris growth is well fitted into the logistic growth kinetic model as depicted in
Fig. 2 with R? between 0.88 to 1 (Table 2) except for the ammonia at the concentration of
1920 mg/L. The equation perfectly modelled the growth without ammonia with CO;
supply. However, as the ammonia concentration increased, the R’ was reduced and
overestimated some of the parameters. This suggests that a model modification or
application of another growth model that takes ammonia concentration and toxicity into
account might be needed.

Table 2: Comparison of parameters obtained from logistic growth model
and experimental data for variation of ammonia concentration.

NH3 Parameters predicted by model Parameter from experimental data
i R X i Xoax X e
(Aw) (Aw) (day”) (Aw) (Aw) (day™)
0 1.00 1.8200 0.4300 0.7787 1.8200 0.43 0.7787
30 0.95 15135 0.0433 2.1813 1.6660 0.239 1.2909
60 0.94 13217 0.0169 2.1137 1.4840 0.201 1.1075
120 0.96 1.6024 0.0704 1.9631 1.7890 0.231 1.2410
240 0.96 0.8128 0.0039 4.2902 0.8870 0.127 1.3481
480 0.92 0.7367 0.0080 2.6265 0.8170 0.115 1.4614
960 0.88 0.4997 0.0000 8.8764 0.5620 0.111 1.6968
1920 0.67 0.0001 0.0728 0.0001 0.2450 0.12 1.1670

The pH of the medium was originally adjusted to 6.8 with 1 N KOH before
inoculation of the green microalgae. There were no significant changes in pH when
ammonia was added in the medium until the ammonia concentration increased to 240
mg/L and above, the pH changed to 9.97 and higher as shown in Fig. 4. However when
CO, was introduced in the culture medium, the pH reduced before it increased back as cell
growth was observed. The increase of pH level as growth increased was also reported by
others [26-28]. The growth of C. vulgaris in cultures containing ammonia is usually
accompanied with a change in pH as the medium becomes acidic in the lag phase and then
changes to alkaline when the cells are in the log or stationary phase.

——0mg/L
—5-30mg/L
—A—60 mg/L

4 - ——120 mg/L
—%—240 mg/L
—6—480 mg/L
—+—960 mg/L
——1920 mg/L

)

0+ T T r
0 1 2 3 4 5 6 7

Fig. 4: Medium pH of C. vulgaris culture at different ammonia concentrations .
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dan dianalisa. Keputusan analisis menunjukkan keputusan tidak seragam yang melampau
antara ukuran kehilangan laluan dan pada kiraan model FSPL. Ketidaksamaan ini
memungkinkan keperluan mengubah model FSPL bagi membangunkan model
penyebaran pada setiap dua radio stesen yang digunakan dan persekitarannya. Model yang
dibangunkan ini kemudiannya dinilai bagi mengesahkan prestasinya dengan model FSPL.
Keputusan penilaian menunjukkan perbezaan pada jangkaan model penyebaran bagi setiap
dua keadaan. Tambahan, keputusan perbandingan model yang dibangunkan dalam karya
ini adalah serupa seperti kajian lain yang berkaitan. Secara keseluruhannya model yang
dibangunkan ini mengesahkan hipotesis bahawa setiap lokasi memerlukan model
penyebaran bagi rekaan gelombang radio yang sesuai dan juga kualiti signal penyebaran
dan penerimaan.

KEYWORDS: obstructions; propagation mechanisms; path loss; propagation models;
inverse square law

1. INTRODUCTION

Outdoor natural and man-made obstructions, such as vegetation, rocks, buildings, and
cars on radio wave paths do interfere with the radio wave propagation, thus causing radio
signal reduction and poor reception. This is because interaction of radio waves with either
natural or man-made obstructions reduces its strength. Therefore, in radio communication
systems where antennas are employed in transmitting information from the transmitter to
the receiver, the channel between and/or around the transmitter and the receiver has a key
influence on the quality of the transmitted radio signal. This is because radio wave
propagation is highly sensitive to both the properties and effects of the communication
channel between and/or around both the transmitting and the receiving antennas [1].
Therefore, when the incoming radio signal impinges on either a natural or man-made
obstruction, some of its energy may be reflected back in the same direction. On the other
hand, some of its energy may be refracted while some may either be diffracted or scattered.
These phenomena, reflection, refraction, diffraction, and scattering, are the basic
propagation mechanisms that impact radio wave propagation between transmitter and
receiver and cause fluctuations in the received signal’s phase and amplitude [2].

In radio communication systems, these fluctuations in the received signal’s phase and
amplitude are as a result of reduction in or loss of signal strength that propagated from the
transmitter to the receiver. The loss that occurred between the transmitter and the receiver
in radio communication systems is known as propagation path loss [2-4]. Propagation path
loss is defined as a measure of the average attenuation a transmitted signal suffered when it
arrives at the receiving end after it has traversed a path of several wavelengths [5]. Thus, its
model is used in estimating the signal-to-interference ratio, received signal level, and
carrier-to-interference ratio [6].

Basically, as a result of both the complexity and versatility of the radio wave
propagation environments, the received signal strength in wireless systems usually changes
with time and space. Thus, during wireless systems planning, it is necessary to estimate the
average signal that would be received by the receiver(s) located in various areas around the
transmitter. This makes efficient path loss prediction an important activity for proper design
and maintenance of wireless communication systems. Different kinds of obstructions
influence radio wave propagation in a wireless communication channel. For instance, as
reported in [7], vegetation plays a significant role in radio wave signal strength reduction in
wireless communications. Similarly, within the built up areas, shadowing effects of tall
buildings and other natural and man-made obstructions do affect the signal strength of radio
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3. METHODOLOGY

To demostrate the importance of mesh qualiy on the solution accuracy, we conducted a
parametric study using open source tools. Different stages of the study and the tools used
are shown in Fig. 5.

Geometry Preparation (GNU Octave)

Meshing (GMSH)

CFD Solutions (OpenFOAM)

Fig. 5 Methodology of investigation

3.1. Geometry Preparation

The initial stage in a CFD study is preparation of the geometry. To prepare the geometry
of the computational domand aaround a NACA 23012 airfoil, we used GNU Octave [9]
and a script was written following the guidelines given in reference [10]. To generate the
geometry, this script used the following inputs:

Angle of attack (AOA)
v

Reynolds Number
Mach Number
Temperature

N

Bump

Among these parameters,“Bump* and “N* vector are critical for generating good quality
meshes around airfoils. A brief description about these two parameters are given below as
decribed in [10].

1. Bump: defines the degree of grid concentration around leading and trailing edge of the
airfoil. When bump=1 the cell length is uniformly distributed along the airfoil contour.
‘When bump>1 the grid are concentrated along the midchord of the airfoil. If bump is
between 0 and 1, the grid will be concentrated around the edges. The quality of mesh
varies with the value of bump [10].

2. N1: Refers to the number of hexahedra cells along the airfoil chord [10].

3. N2: Refers to the number of grid which is normal to the chord and inside a semiellipse
closely enclosing the airfoil [10].

4. N3: Refers to the number of elements located at the horizontal leading edge-inlet and
trailing edge-outlet [10].
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The kinetic dependence of the relative current change is shown in Fig. 1. Figure 2
illustrates the dependence of dynamic and thermal parts separately. From these figures, the
individual components of the strain sensitivity can be identified.

fe

0 10 20 30 40 50

Fig. 1: The relative change in current in pulsed hydrostatic pressure and increasing
the temperature by an electric heater in the Si(Ni), p= 10° Om - sm.

e

1

0 10 2 30 40 30 60

Fig. 2: The dynamic part of the relative change in the current passing
through the sample Si(Ni), p=10° Om - sm.

Using the general strain sensitivity (3) and Fig. 1, we find A1 for each component:

I
Relative to the total current change pressure AL L1y e 1 swings and therefore, in
I L, I

this case, strain sensitivity becomes
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and Gram-negative bacteria, fungi, and yeast [28,29]. Its composition is a mixture of polymeric
biguanides of structure [(CH2)s.NH.C (=NH).NH.C.NH-],, where » can vary from 2 to 40,
resulting in a molecular mass range from 400 to 8000 [30]. The antibacterial action of
PHMB upon E. coli has been studied and it is found that growth inhibition and antibacterial
activity increased with increasing levels of PHMB-polymerization [31]. In another vein, studies
have reported that PHMB, which at a physiological pH acts like a polycation, only interacts
with negatively charged, acidic phospholipids, whereas neutral phospholipids were not affected
[32]. This concept describes both the broad spectrum antimicrobial activity and the low
mammalian toxicity of PHMB [33]. Generally, the antibacterial and antifungal activity of
PHMB is based on its ability to induce phospholipid phase separation and cause loss of
membrane function in bacteria or yeast [34].

3.3 Triclosan

Another notable antimicrobial agent is triclosan (5-chloro-2-(2,4-dichlorophenoxy)-
phenol). Triclosan (5-chloro-2-(2,4-dichlorophenoxy)-phenol) (Fig. 3) is a stable, chlorinated
phenolic and liphophilic compound [35-37]. It is a potent antibacterial and antifungal
compound that is generally used in personal care products, plastics, and fabrics [38]. Triclosan
acts as a site directed, very potent enzyme inhibitor by mimicking its natural substrate [39]. It
has hydroxyl-halogenated derivate of two phenolic groups connected by various bridges, and
is more effective against Gram-positive bacteria than Gram-negative bacteria [40]. Triclosan
is fairly insoluble in aqueous solutions, unless the pH is alkaline, and readily soluble in most
organic solvents. It is chemically stable and can be heated up to 200°C for up to 2 h [41].
Triclosan acts on microbial growth generally by inhibiting fatty acid biosynthesis through
blocking of lipid biosynthesis in addition to acting together with amino acid residues of the
enzyme-active site within a membrane [41].

OH Cl
Cl Cl

Fig. 3: Structure of triclosan

3.4 N-halamines

A group of compounds containing one or more nitrogen-halogen covalent bond, known as
N-halamine have also been reported to exhibit antimicrobial properties [42]. These compounds
are formed by the halogenation of imide, amide, or amine groups [43]. Compared with
inorganic halogens (e.g., chlorine or bromine), organic N-halamines are more stable, less
corrosive, and have much less tendency to generate halogenated hydrocarbons [44]. The
bactericidal action of N-halamines is believed to be a chemical reaction involving the direct
transfer of positive halogens from the N-halamines to appropriate receptors in the bacterial cells
[45]. That is, in N-halamine structures with a general formula of N(R1R>)-X where (X = CI or
Br), the strength of the N-Ybond is significantly influenced by R; and R,. If R; and R are
electron-donating groups (in the case of amine N-halamines), they will tend to destabilize any
developing negative charge on N as X" leaves the molecule and the stability will increase,
thereby decreasing the antimicrobial properties [46]. Similarly, electron-withdrawing groups
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Fig. 4. FTIR spectrum of the wet chemical precipitation derived HA powder.

3.2 Calcium Phosphate Cement Characterization
3.2.1 Setting Time

CPC was prepared by varying its P/L ratios, from 1.0, 1.3, 1.5 and 2.0. Figure 5 presents
that the setting time of CPC shortens with the increase in P/L ratio. Faster hardening time is
attributed to the higher content of powder in the cement paste. The initial setting time ranged
from 3 to 122 min, whereas the final setting time ranged from 5 to 277 min. The optimum
workable setting times of CPC is achieved at the P/L ratio of 1.3, with the initial and final
setting times of 88 min and 228 min, respectively.

300
0

SETTINGTIM
=1
=1

1 1.3 18
P/LRATIO

t

——DNITIAL SETIING TIME
—8—FINAL SETTING TIME

Fig. 5: Setting times of CPC with various P/L ratios.

CPC incorporated with PEG was then prepared using the P/L ratio of 1.3, and the PEG
content was varied at 1, 2, 3, 4, and 5 wt%. The initial setting time is between 47 min and
88 min, whereas the final setting time is between 228 min to 182 min. Figure 6 shows the
incorporation of PEG into CPC has improved setting time of CPC by shortening the
hardening time of CPC. The dissolution of PEG in water formed a network structure leading
to the entanglement with three dimensional apatite structures during the hydration process,
and finally resulted in the acceleration of setting time [13,19]. This is true only for the
addition of PEG content below 5%. The increase in both initial and final setting times were
observed with the addition of 5% PEG. This result indicates that a proper amount of PEG is
required to improve the setting time of CPC.
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is carried out using Fourier decomposition to express the total fluid force in terms of a non-
dimensional complex-valued hydrodynamic function, which real and imaginary parts
identify added mass and damping coefficients, respectively. Total force is obtained from the
SPH momentum equation by first computing the acceleration vector of each water particle
in the first layer of fluid surrounding the rigid body. This value is then multiplied by the
fluid particle’s mass and reversed in sign so that the resulting vector is sought as the force
exerted by the water on the boundary layer [24-26]. For swaying, only the x component of
the acceleration is considered in the computation of the hydrodynamic force. The unit of
total force is N/m and is commonly referred to as the ‘unit width of force’. Both results from
‘WCSPH and experiment can be non-dimensionalized with pgdA(N/m).

— W 4 (—w?v.si byy |B._pA_.
F, = o pA-( myasmmt)+pA 2% To7es (10)

WY, coswt

Predictions using WCSPH are compared against findings from Vugts [27]. Vugts has
used 2 different approaches for its predictions of hydrodynamic coefficients, one of which
is a theoretical estimation using potential theory and the other uses experiments. For this
particular model, the most suitable comparison should be made using its theoretical
estimation. The experiments show to what extent the predictions invalidate the theoretical
estimation, which is of significant comparison to WCSPH when viscosity and small motion
amplitudes are concerned.

Fx (N/m)

exp.: Vugts (1968)
dx=0010

Fig. 3: Force by acceleration and mass.

Figure 3 shows convergence studies of horizontal force, F, in sway motion at @ = 7.00
rad/s for different particle refinement. The preliminary tests were done to show convergence
of the force computation. All tests are allowed to run for sufficient time for the motion to
stabilize and the forces computed to be reliable. As mentioned for swaying motion,
hydrodynamic coefficients are evaluated directly from the force around the body in the x
direction. While in the case of heaving and rolling motions, computation from WCSPH will
result in the total force experienced by the body. Therefore, static force needs to be excluded
for comparison with Vugts. Static condition is assumed to be the body in the initial buoyancy
with initial vertical force. Static force is subtracted from total force to obtain the dynamic
force.

3.1 The Sway Test

For each different frequency in sway simulation, the rectangular cross section
experiences a horizontal forced oscillation with small influence of vertical forces. The
simulation is run for 20 seconds for the fluid flow to become steadier before the calculation
of body forces commences. The added mass and damping in sway, together with the
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Fig.10. Economic replacement time of old transformer.

5. CONCLUSION

A novel approach for estimating economic replacement time of transformer was
proposed in this paper. For this purpose at the first step, ANN was used to estimate furfural
with high accuracy and low cost. After that, utilizing Monte Carlo algorithm end life of
transformer was estimated when health history of transformer had been considered by Pareto
distribution at each year of operation. In next step, an economic approach was applied which
considers all effective parameters of economic valuation of transformer to estimate
economic replacement time of transformer. In this approach economic valuation of old
transformer and new transformer are compared at each time of operation. Finally, proposed
method was tested on a sample transformer. simulation results show proposed method is a
more practical and high precision method for estimating life time and economic replacement
time of transformer since it considers all technical and economic factors of operation.
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interference range is set to 120 m and the transmission range is set to 100 m. For different
iterations of the proposed simulation tests, different values for the send interval are used in
order to study the network throughput at different traffic levels and densities. Table 1
presents the values of different network parameters used for this network topology and its
set of simulations.

Table 1: Simulation parameters

Parameter Value
Transmitting Power 0 dBm
TX Ratio 100%
RX Ratio 90%,100%
Transmission Range 100 m
Interference Range 120 m
X factor for W-metric 1
p factor for W-metric 0.8
Sending interval 4, 6 and 10 sec
MAX_NEIGHBOR_QUEUES 3
QUEUEBUF_CONF_NUM 8
Client Nodes 24 nodes
Simulation Time 500 ¢

4. SIMULATION RESULTS
4.1 Network Throughput

Throughput is the total data received at the root except duplicates and control packets
to trace the throughput of all traffic flows. Figure 2 shows network throughput at the root
for W-metric as compared to ETX and OFO for a send rate A equal to 1 packet per 4 seconds.
Both transmission ratio TX and reception ratio RX are set to 100%. For simulation results
presented in Fig. 3, TX=100% and RX= 90% with a send rate of 1 packet per 4 seconds is
used. Figure 4 shows throughput for a simulation runs with TX=RX=100% and send rate of
1 packet per 10 seconds is considered. Table 2 shows the average throughput of the network
at the sink. From the mentioned figures and table, it is noted that W-metric has a better
throughput performance compared to both of ETX and OFO for different sending rates. The
advantage of W-Metrix over OFO is higher than that over ETX. At lower sending rates
throughput performance of the three metrics are very similar, however, as the sending rate
increases, throughput difference also increases.

Table 2: Send Rate vs. Average Throughput per Second (measured in kbps)

Setting ‘W-metric ETX OF0
(kbps) (kbps) (kbps)
Send Rate: 1 packet per 10 sec 2.147 2.140 2.140
Send Rate: 1 packet per 6 sec 3.390 3.300 3.310
Send Rate: 1 packet per 4 sec 5.160 4.770 4.290
Send Rate: 1 packet per 4 sec (Lossy Network) 4.900 4.480 3.900
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pixels is computed using equation (6). Ten pixels are trimmed on both sides as it
gives good results after performing different experiments with trimming a different
number of pixels.

12. The power law transformation is applied using equation (7) for contrast stretching to
improve the visual quality of the image.

AR Filter {|Take 7 x 7 window of the || | Non-linear Power | | /0w
Noisy Input Image -1 Tw0 5 x 5 windows with predicated image | |4’] _Transformation [mage
40 % overlapping
¥ Calculate mean and
Calculate AR coefficients variance of each 7x 7
: A
Predict central plxl:l using - R
E“""‘l‘"‘ 1) using Equation (5)
Predict overlapping “Trim 10 pixels on both
region pixel value sides. Calculate mean
1 wing Fquadon ©
Slide both windows with —
60% shift
l AdaptiveTrimmed Mean
Filter (ATMF)
Repeat above steps to
scan the entire image
Calculate Ipred and Xerr
using Equation (4)
— |

Autoregression (AR)model

Fig. 1: Block diagram of the proposed denoising model.

3.1 AR Model

In the first step, the AR model filter is applied in which each pixel of the image is
regressed on its neighborhood pixel values called the prediction region in AR model. The
variable of interest in the AR model is predicated using linear combination of the
surrounding values of the variables. The AR models are linear prediction models that split
an image into two additive components, a predictable image and a prediction error image.
In the AR model, no past values of the model input are used [14]. In this research, a new 2-
dimensional adaptive autoregressive model for filtering of scintigraphic images is
introduced. An AR process X (ny,n,) can be expressed as [15].

Xprea(y, np) = _Z z a(k, vkz)XvLaisy(nl — ks, — kp) + w(ng, ny) [€8)

ki kz

where a(ky, k,) are the weighting coefficients, indices k; and k, define the type of
prediction region in a two dimensional array (n,,n,) matrix, and w(ny,n,) represents
prediction error, that is, the difference between the original value and the predicted value in
this pixel. Predicted image Xp, 4 is the image obtained by applying the AR model on the
original image Xpo;sy- AR coefficients for both windows are calculated using a Forward
Backward Prediction (FB) method.
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ABSTRACT: In this paper, an analytical technique has been proposed to obtain higher-
order approximate periods for the nonlinear oscillator with the square of the angular
frequency depending quadratically on the velocity which is based on the harmonic balance
method (HBM). Analytical investigation of the appeared set of nonlinear algebraic
equations is usually cumbersome, which is addressed by the proposed technique in a novel
way. In this paper, this limitation is eradicated and provides desired results without much
numerical complexity. Additionally, a new suitable truncation formula has been
introduced in which the approximate periods measure much better results than existing
periods. The proposed technique is applied to the benchmark nonlinear oscillatory problem
where the square of the angular frequency depends quadratically on the velocity to
illustrate its novelty, reliability, and wider applicability. It is remarkably improtant to note
that, using the proposed technique, a third-order approximate period gives an excellent
agreement as compared with the exact ones.

ABSTRAK: Kertas cadangan ini membincangkan tentang teknik analitikal bagi
menghasilkan tempoh anggaran lebih tinggi pada sistem bukan linear dengan kuasa dua
frekunsi angular halaju kuadratik, iaitu bergantung pada kaedah imbangan harmoni
(HBM). Penyelidikan analitikal pada set persamaan algebra bukan linear selalunya adalah
rumit, jaitu dibincangkan secara teknik cadangan baru. Kertas ini, menghapuskan
kekurangan ini dan menghasilkan keputusan tanpa banyak kerumitan numerik. Selain itu,
formula baru yang ringkas dan sesuai ini diperkenalkan dengan tempoh anggaran ukuran
keputusan lebih bagus daripada tempoh sedia ada. Teknik yang dicadangkan ini digunakan
sebagai penanda aras pada masalah osilator bukan linear dengan frekunsi angular halaju
kuadratik bagi memperlihatkan kebaharuan, kebergantungan dan keluasan pada
kegunaannya. Pengunaan kaedah ini adalah sangat luar biasa.

KEYWORDS: approximate periods; truncation principle; harmonic balance method;
nonlinear oscillator; analytical technique
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use in many developing countries [24-25]. Furthermore, they are also easily contaminated by
non-template PCRs present in the laboratory environment [26].

2.2.3 Antigen Detection

In recent years, the use of nonstructural protein 1 (NS1) has gained attention as a diagnostic
tool of dengue detection [10]. This dengue diagnosis can be done during early stage of dengue
infection by detecting the viral antigen in the bloodstream. A newly developed antigen-capture
enzyme-linked immunosorbent assay (ELISA) method can be utilized to detect NS1. Dengue
patients with primary and secondary (up to 9 days) dengue infections have high concentration
of this NS1 antigen. High efficiencies of NS1-ELISA method have led to the commercial
development of NS1 capture ELISAs and rapid strip tests. NS1 commercial development has
recently been known as the new standard for early dengue diagnostics due to low-technology
assays that have high sensitivity and specificity [10]. However, the disadvantage of these
methods is that they are unable to differentiate among dengue serotypes. This is due to NS1
being conserved among all four dengue serotypes, and expressed or secreted by infected host
cells. Apart from that, it is produced during the dengue virus replication and circulated in serum
at high concentration during acute infection [17].

2.2.4 Serology Tests

Serological test is the best diagnostic method to detect the presence of immunoglobulins
(IgM, IgG and IgA) which are produced in response to dengue virus infection after the acute
illness phase (2-7 days). Different levels of response of these antibodies can be measured where
the antibody IgG abd IgM rise rapidly after viremia phase as shown in Fig. 1(b). Conventional
serological tests include hemagglutination inhibition (HI) [27-28], plaque reduction
neutralization test (PRNT) [19], [29] and enzyme-linked immunosorbent assay (ELISA) [30].
Among these tests, IgG/IgM assays using ELISA methods are typically used due to their
simplicity of operation, rapid results, and reasonable sensitivity. However, serology tests have
reported significant cross-reactivity among flavivirus antibodies, which necessitates multiple
serum samples to be derived from the acute and convalescent phases during serological
diagnosis, slowing the overall process due to the required incubation period (from a few hours
up to two days) thus making the tests less efficient [31]. The automated ELISA system requires
a high-level of expertise and expensive equipment. ELISA systems are not always available in
hospital, and consume considerable amounts of reagents [28]. Recently, an integrated
colorimetric IgG-enzyme-linked immunosorbent assay (IgG-ELISA) has been developed using
a lab on compact disc (LOCD) system for dengue detection [32]. Figure 4 shows the detection
of IgG antibody in sera of patients using this sensor.

Although they achieved high sensitivity (95%) and specificity (100%) for dengue
detection, this work was still at its infancy and needs further improvement in term of its limit
of detection and portability. This integrated ELISA method (IgG-ELISA using lab on compact
disc) is a cost-effective, rapid, automatic testing method of the purpose of point-of-care testing
and has high potential as a dengue diagnostic tool
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ABSTRACT: Generalized spatial modulation (GSM) maps its information to the index of
the transmit antenna combination, making simultaneous transmission of multiple symbol
possible. However, SM outperform GSM scheme in terms of error performance of the
same data rate, due to average power effect. Transmit and receive diversity or the
combination of both allow huge improvement in mimo systems in terms of error
performance. In this paper, we investigate a near optimal low-complexity Euclidean
distance antenna selection (LC-EDAS) technique in GSM system, to further improve the
performance of the conventional GSM system. The LC-EDAS technique independently
search across signal and spatial dimension to eliminate the worse channel prior to
transmission. Secondly, we investigate a sub-optimal low-complexity transmit antenna
selection (LCTAS) in the GSM system to further reduce the computational complexity
(CC) imposed by LC-EDAS. The Monte Carlo simulation results obtained reveals a trade-
off between the GSM scheme with LC-EDAS and GSM scheme with sub-optimal transmit
antenna selection in terms of error performance and CC.

ABSTRAK: Modulasi Spatial Keseluruhan (GSM) menghubung informasi kepada indeks
kombinasi antena yang dipancarkan, membuatkan pemancaran keseluruhan simbol dapat
dilakukan. Walau bagaimanapun, SM lebih bagus daripada skim GSM pada prestasi
kesilapan pada kadar data yang sama, kerana kesan purata kuasa. Kepelbagaian
penghantaran dan penerimaan ataupun kombinasi keduanya memberi pembaharuan yang
lebih besar dalam sistem mimo pada prestasi kesalahan. Penyelidikan ini akan mengkaji
optima terdekat Euclidean kurang rumit, melalui teknik (LC-EDAS) pilihan jarak antenna
dalam sistem GSM, bagi menambah prestasi sistem GSM sedia ada. Teknik LC-EDAS
secara sendiri mencari signal dan dimensi separa bagi mengurangkan saluran lebih teruk
semasa penghantaran. Kedua, kami mengkaji sub-optima proses pemilihan kurang rumit
penyebaran antena (LCTAS) dalam sistem GSM bagi mengurangkan kerumitan pengiraan
(CC) yang dikenakan oleh LC-EDAS. Keputusan simulasi Monte Carlo yang diperoleh
menunjukkan timbangan antara skim GSM dan LC-EDAS dan skim GSM bersama sub-
optima proses pemilihan penyebaran antena berdasarkan kesilapan prestasi dan CC.

KEYWORDS: multi-input multiple-output; computational complexity; spatial modulation;
Euclidean distance antenna selection; transmit antenna selection

1. INTRODUCTION

In the past decade, the wireless communication sector has been categorized as the
fastest growing sector in the communication industry. This is due to the need for
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Comparing all the approximate periods, the accuracy of the proposed analytical
technique using the truncation principle is better than without the truncation principle. It is
highly remarkable that, using the truncation principle, the third-order approximate period
gives almost the same result as the exact period. High accuracy period and very simple
solution procedure reveal the novelty and reliability of the proposed harmonic balance
method. The advantages of the proposed technique include its simplicity and computational
efficiency, and the ability to objectively find better agreement in third-order approximate
period by applying the truncation principle.

5. CONCLUSION

In this paper, an analytical technique has been proposed based on the harmonic balance
method to determine approximate periods to the nonlinear oscillator with the square of the
angular frequency depending quadratically on the velocity. The solution procedure of the
proposed technique is very simple and straightforward. In the presented problem, the
approximate periods obtained using the proposed technique shows much better agreement
with the corresponding exact period. It is noted that, the third-order approximate period
obtained using the truncation principle is almost identical compared with the numerically
obtained exact period. High accuracy of the approximate periods obtained from the problem
reveals the versatility of the proposed technique in solving strongly nonlinear classes of
problems. It can be concluded that the proposed technique is a better and efficient alternative
to the existing Lindstedt—Poinare” perturbation-based method and classical harmonic
balance method for approximating solutions for strongly nonlinear classes of problems.
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RGB to HSV conversion are applied to the image to identify the color. The experiment
was done by using three different objects which are blue note, red bag, and green
jacket. The system was able to identify the color of each object. The detection of the
camera was from a distance of approximately 2 to 4 cm for each object. Figure 4 shows
the result of blue object with the HSV components.

@ (b)
(c) (d)

Fig. 4: Example of blue object detection using RGB to HSV.
(a) HSV image, (b) Hue, (c) Saturation and (d) Value.

Fifteen different objects with different materials and colors were tested at different
conditions. Each color was represented by five objects. The first group of five objects
was tested in the indoor condition, the second group of five objects was tested
outdoors, and the last group was tested beside an open window. Distance was
measured from 2 to 3 cm for each object. The result of color accuracy is shown in
Table 1.

Table 1: Result of color accuracy using RGB to HSV

Color Conditions
(% accuracy) Indoor Outdoor Beside open window
Red 20 60 60
Green 100 60 60
Blue 100 100 100

The intensity of light affected the detection of colored objects, especially the red
colored objects. The accuracies of the five red objects for indoor, outdoor and window
with distance of 2 cm were the lowest among the other colors, which were 20%, 60%,
and 60% respectively. Green and blue objects obtained high results as compared to the
red color. It can be seen from the table that green produced the highest result within
the indoor area but for outdoor area and area besides the open window produced 60%
correct detection. Ultimately, blue had the best results for all conditions with an
accuracy of 100%.

5.2 Machine Learning Color Detection

After using the neural network and decision tree algorithms to train the dataset,
which included more than 1700 frames, the training was done by clustering each
region of each frame based on RGB values for the eight colors. The experiment was
conducted using a Raspberry Pi camera to classify the colors of 40 different objects in
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Figure 7 is plotted for MSE comparison of the original and the denoised image [17].
The MSE result of the proposed method is significantly better than median, Wiener
combined with AR, and NLM filters. MSE is represented mathematically as

m-1n-1

MSE=——" 3 [ - g.H ®

m £
i=0 j=0

where f(i,j) and g(i,j) represent pixel value at coordinate (i,j) of an image f and g.
Number of rows and columns are represented by m and n.
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Fig. 8: PSNR comparison of noisy image, median + AR, Wiener + AR,
NLM and the proposed method.

Figures 8 and 9 show PSNR and SSIM comparison of the proposed method with other
methods on different noise variation. The graph clearly shows that the proposed model is
more efficient than other compared methods. The aim of the proposed method is to deal
with the noise at high level. At low level noise, the conventional filters, e.g., Median and
Weiner filter perform well but they are failed to eradicate high variation of noise. One can
easily eliminate low level noise by simply using these conventional filters. The proposed
method is specifically designed to deal with the high variation of noise. That is the reason
that the proposed method beats all other methods at a high level of noise. Table 1 validated
that the proposed method achieved the highest performance in term of MSE, PSNR, and
Correlation.

Table 1. MSE, PSNR and Correlation comparison with different methods

Metrics Noisy Median + Wiener + AR NLM Filter Proposed
image AR filter Filter
MSE 57.440 66.985 62.277 40.834 25.902
PSNR 6.0206 7.3206 79217 8.3450 10.023
Correlation 0.6976 0.9428 0.9097 0.9536 0.9706
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about 15%, whereas its 50% replacement upsurges compressive strength by about 30%. In
P70, OPS content goes up to 70%, resulting in 18% lower compressive strength than P50.
This may be due to the round and plain surface texture of OPS that is responsible for poor
bondage to concrete if excessively present. The compressive strengthening value is a little
bit lower than P50 but higher than for the P40 mix, though it has a high slump of 70 mm. It
also shows a good combination. It is noteworthy that the OPS is of larger size than POC.
The void of such 40% OPS is getting more POC to be filled as the mix has 60% POC and
such interaction reflects good bonding among coarse aggregate. Therefore, the P40 mix
shows its potential for contributing 42.35 MPa to the 28-day compressive results and may
be the second choice of optimum mix. Definitely, the POC aggregate induces strong
bonding with cementing paste due to its rough and porous texture. P100 and C100 show the
28-day compressive strength for OPS- and POC-based concrete, respectively. Concrete
containing OPS only (P100) poses the lowest compressive strength. Besides, concrete
containing POC only (C100) shows a compressive strength of 41 MPa, 12% lower than P50.
Because of shortcoming of OPS and POC individually, an optimum mix should be designed
that may ensure enhanced compressive strength as well as better bonding. The P50 mix
refers to the desired optimum mix.

Table 4: Compressive Strength of PSCC concrete

Mix ID Compressive Strength (MPa)

1 day 3 day 7 day 28 day
P70 22.87 31.39 3543 38.28
P60 26.62 33.70 36.01 38.57
P50 32.34 39.95 44.64 46.47
P40 30.70 36.23 40.13 42.35
P30 27.88 34.86 38.56 40.64
P100 21.45 26.86 30.55 35.60
C100 30.10 38.47 39.79 41.08

The relationship of the development of compressive strength in 28-d with the concrete
age is shown in Fig. 4. Usually, the logarithmic increment offers high coefficient values
with increasing age of the concrete [25]. Lo, Cui [26] stated a correlation of 82-90% for 28-
d LWAC compressive strength at 7-d age incorporating coarse aggregate, expanded clay
that is comparable to this study (85-95%). The equations of correlations of compressive
strengths are derived in Eq. (1) ~ (7) for the selected mixes. The scenario shows the
maximum development of compressive strength in the case of P50. The strength expansion
is deliberated sequentially by the gradual equations.

flrapsoy = 42339 In(day) + 34.10 )
flro(paoy = 35108 In(day) + 31.76 [©)
flascion) = 3.0926 In(day) + 3243 ®3)
flropaoy = 37891 In(day) + 29.45 @)
flrspeoy = 34669 In(day) + 28.20 )
flaoproy = 45484 In(day) + 24.74 ©)
faspion) = 4.2338 In(day) + 21.87 )
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improve performance. By considering the estimated performance loss at the system design
phase, lighting systems would be able supply the minimum required lighting even at the end
of the period when it exhibits the lowest performance [5]. Fig. 1 illustrates the tolerance
range associated with Maintenance Factor (MF) as regards performance loss.

E
Level to be|
installed]
Level after the
performance loss
The required level i
Maintenance period H Time

Fig. 1. Tolerance range associated with Maintenance Factor as regards performance
loss [5].

Maintenance Factor is a parameter that specifies the performance to be supplied by a
lighting system at the end of a certain period depending on the performance at the beginning
of the period. Maintenance Factor is described as 80% for a system for which 20% of
performance loss is estimated at the end of maintenance period. Since MF is used as a
multiplier in programs of lighting calculation, lighting levels reached by lighting
calculations display the values at the end of a certain period [7-13]. Maintenance Factor
varies with the technology level of luminaries. According to CIE 154:2003, the MF of
luminaries is formed by the product of multiple indicators of performance [6]. It depends
on the protection degrees of the luminaries against contamination (IP65: completely dust
prof, protect against water jets), sources of light used in luminaries and all effects that can
cause decrease in illumination [6].

2. LUMINOUS FLUX NUMERICAL CALCULATION

Luminous Flux is the proportion of flux blazing through a lamp that affects the optic.
Its unit is lumen, and it represents ability of radiation to stimulate a sense of radiance.
Furthermore, total Luminous Flux is described as the sum of Luminous Fluxes arising from
a source and spreading over various parts of the space. The total Luminous Flux falling
within a unit surface is defined as the illumination level of that surface, and it is represented
by E. Its unit is lux. The radiant power of a lux is equal to a candle light [5]. The Illumination
level of a point P and the geometrical representation of the illumination level of the point is
illustrated in Equation 1 and Fig. 2, respectively. Equation 3 demonstrates the relationship
between Maintenance Factor and lighting level.

< I(C,
E, :;%.cos’y (1)
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Fig. 3: BER performance comparison of GSM, LCTAS-GSM
and LC-EDAS-GSM of 4 b/s/Hz.

Figure 4, depicts a similar configuration to Fig. 3, a gain of approximately 6 dB was
achieved with respect to the LC-EDAS-GSM system when compared to the conventional
GSM system. This is due to the higher modulation order that was employed coupled with
the high number of available transmit antennas, as GSM systems are said to exhibit a better
performance with a high number of transmit antennas at high SNR region.

Likewise, considering the LCTAS-GSM system, which achieves an SNR gain of 2 dB
over the conventional system, with a lower CC when compared to LC-EDAS-GSM system.
The various variations achieved under different configurations are tabulated in Table 1.

Table 1: SNR gain achieved with respect to LC-EDAS-GSM system

Scheme 4 b/s/Hz 6 b/s/Hz 7 b/s/Hz
GSM 4.5dB 6dB 5dB
LCTAS-GSM 35dB 3dB 4dB
EDAS-GSM 1dB 12dB 1dB
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ABSTRACT: This paper presents simulation results of the influence of wide range
modulation index values () in carrier-based PWM strategy for application in generating

the stepped waveform. The waveform is tested for application in single-phase half-bridge
modular multilevel converters (MMCs) topology. The results presented in this paper
include a variation of the fundamental component (50 Hz) in the voltage output. It also
studies total harmonic distortion of the output voltage (THDv) and the output current
(THDi) when the modulation index is changed over the linear-modulation region, 0 <

< 1. It also explores the effect of a modulation index greater than 1. Moreover, different
output voltage shapes, as a consequence of varied m,on MMCs, are also illustrated for

showing the effect of varying the value of 7, on sub-module of MMCs.

ABSTRAK: Penulisan ini berkenan simulasi pengaruh pelbagai nilai indeks modulasi ~ (
m,) dalam strategi PWM berasaskan aplikasi dalam menghasilkan bentuk gelombang
yang bertingkat. Bentuk gelombang ini diuji untuk aplikasi dalam topologi MMCs.
Penilaian dan hasil dari artikle ini termasuk variasi komponen asas (50 Hz) dalam voltan
keluar. Ia juga meneliti jumlah penyelarasan harmonik voltan keluar (THDv) dan arus
keluaran (THDi) apabila indeks modulasi ditukar dalam rantau modulasi linear,
0 < m,<1. Ia juga meneroka kesan indeks modulasi lebih daripada 1. Selain itu, bentuk

voltan keluar yang berbeza sebagai akibat dari pelbagai, pada MMCs juga digambarkan
untuk menunjukkan kesan berbeza-beza nilai my pada sub-modul MMCs.

KEYWORDS: PWM; converter; stepped waveform; MMC; THD
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2.2 The Scintillator Crystal

In the gamma camera, crystals usually consist of thallium-activated sodium iodide (Nal
(T1)). Edges and the front side can be protected from outside moisture and light by coating
it with a thin aluminum (Al) layer. Atomic number (Z) and high mass density make the
crystal desirable. Important properties of the crystal are high energy resolution, high
detection efficiency, and low decay constant time [11,12]. Crystals generally having a
thickness of about 1 cm can detect photons with energies up to a few hundred keV. The
energy accumulated in the crystal is proportional to the number of light photons produced
by interaction of crystal and gamma rays. The light guide of the glass is optically coupled
to the rear side of the crystal, which protects the crystal and directs the light photons to an
array of photomultiplier tubes [10].

2.3 The Photomultipliers (PM) Tubes

The PM tube is responsible for converting photon energy diffused by the crystal to an
electrical signal [11]. This is accomplished by the consolidation of several elements placed
in a vacuum to permit the flow of electrons. The first element is a photocathode placed in
connection with the crystal. Light photons extract electrons on metal foil on the
photocathode. These electrons are taken captive to the first dynode due to the application of
a high voltage between positively charged and the photocathode. The electrons’ expedition
sanctions them to extract a much more immensely colossal number of electrons from the
dynode. The same phenomenon is repeated on several other cascading dynodes [13].

3. PROPOSED MODEL

The proposed model consists of three major steps: an Autoregression (AR) model,
Adaptive Trimmed Mean Filter (ATMF), and a power-law transformation. Fig. 1 shows a
step-wise block diagram of the proposed technique. The steps of the proposed method are
as follows:

1. Two 5x5 windows with a 40% overlap are used to predict the center pixel value of
each corresponding window.

2. AR coefficients for both windows are calculated using a Forward Backward
Prediction (FB) method as shown in equations (2) and (3).

3. Using corresponding AR coefficients and neighborhood pixels of each window to
predict the central pixel value according to equation (1).

4. Using average of AR coefficients of both 5x5 windows to predict the pixel value of
the overlapping region.

5. Slide both windows forward with a 60% shift and update AR coefficients by
following step 2.

6. Repeat steps 2 through 5 to scan the complete noisy image and update their predicted
values denoted by X pred.

7. X err is calculated by using equation (4) to preserve edges and getting predicted
image I pred.

8. Now, a 7x7 window of AR denoised image (X pred) is taken, slid pixel-by-pixel.

9. The mean and variance for each 7x7 individual window is calculated. The overall
variance from local variance is computed.

10. The adaptive mean of an image is computed using equation (5) to make boundaries
prominent on its true position.

11. The pixel values of the 7x7 window are arranged in ascending/descending order, the
ten upper and ten lower outlier pixels are trimmed and the mean of the remaining

70





OEBPS/image/V19-2-ALL24.png
SUOLJRIUROUOD [BIPI 16 Y1M0IT

OU 219M 3121} [HUN PIONPAI UOJOO (GWHd)
3y U0 YIMoi3 [eLIIORG ‘TR0 01 parjdde opruendiq
l16) VN 910M g JO sonnuenb Suisearour sy snaanp snasosopiydols uonoy SuojAypouExayL[od
ANATIOR [BIGOIOTWIUE JO
%0L 1n0qE 3piaoxd [[1S PInod soLiqey suonpuny [EiqoIIIUE
[06] pajea) oY) ‘Fuysem Jo sauwn O JRYY JUD[[2IXI SMOYS SILIQR] Pajeal) ay |, 1109 DIYOLYIST 00M
soyseM ud)
JA1JR [RIGOIONUIIUR-UOU JUIRIAq AJ[RuL)
PUE “SaUsEM 1YF10 01T IRIOLIIP
01 panunuod 1j 7702 " uo Kdudoed UONINPAI [BLIDE] %06 JO
906 URY) SSI| PIMOYS PUB SAYSEA SINSA YIIM ANANIR [RIQOIDIWIIUR 1D12q
XIS JO1JE UOIOUNY oY) 9SO] 0] PALILIS  YONW PAMOYS J[es wniuowwe Kreuajenb
[68] uonN[OS 1[BS % Ul Pajeal) dLiqey Ay 9t UBY) QIOUL YILM PRI SILIGR) Y[ 1102 DUYOLI2YIST UOIAN
BLI9IORQ Y10q 10] %6666 UeU)
[9A9] YBIY B 6 POUIBWOL SOLIGE) 10U 0) PASEAIOUT AHAIIOR [BIGOIILIIUT
U002 A} JO ANATIR [RIGOINWIIUR oy “widd (7, papaadxa Juade 110 DRYOLIAYIST
I38] o “BUIYSEA JO SAOKD O JOYB UAT  [BIGOIDIWITIUE O UOHRIUSOUOD I} UGN, SHanD sn20000)iydojs uonoy
AnAnoe [erqosomunuE snjuund snjjong
L8] VN P03 pamoys sojdures [0om Ay ] Saunp sna2020)ydnIg Toom
eLPRq s(OV0)
JO J2quInu dy) Ul UOHINPAI JO %6'66 spunodwod
Buimoys K11ANOE [RIQOIDIWINUE JATIOIJD winuowwe
[og] VN K1on pakedsip souqey potean oyl snamp snoo0o0jdydvis uono) Arewarend)
WSIUE3100.1 [\
apuaIaey Anpqeang ssouaAAYT paysay suqey apooig

SWISTUBSI00191W

SpIEAMO) KOUSIDIJJO PUE SOLIqR] [BIGOIOTNUE JO Juawdo[oAdp A} 10§ pasn SJUSSE [EIQOIDIWIUE STAYIUAS JO SAIPNS ¢ d[qE],

0 1 wwz 1wy

810T ‘T ON ‘61 'TOA ‘Tewmnor SutauiSug AN





OEBPS/image/V19-2-ALL67.png
IIUM Engineering Journal, Vol. 19, No. 2, 2018 Zareian Jahromi et al.

700 - B
| — Actual behavior |
600 —— Ideal behavior
—— Threshold
500
8400
3
>
& 300
200
100
0
0 5 10 15 2 25 30 35 40 15
Time (year)

Fig.8. Ideal and actual transformer history curve.

Probability of failure
© ©o o o o © o o
I S R
1
A

°

{
879 13792 13784 13796 13798 138 13802 13804 13806  13.808
Time (year)

Fig. 9. Failure probability across transformer lifetime.

4.3. Economic Replacement Time

In order to determine economic replacement time of transformer, economic valuation of
old transformer and new transformer are calculated according to proposed approach which
is shown in Fig.1. fig. 10 shows economic valuation of old transformer and new transformer
at each year of life time. As can be seen in Fig. 10 economic valuation curve of old
transformer intersects economic valuation curve of new transformer in the eleventh year
therefore economic valuation of old transformer is less than new transformer after the
eleventh year and this year is suitable time to economic replacement time of transformer
although, two years remaining to end life of old transformer.
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ABSTRACT: Cognitive radio sensor network (CRSN) is a new generation of
communication systems that wants to solve the overcrowded spectrum utilization of the
unlicensed bands. It has combined sensor networks and cognitive radio technology, so it
has the challenges of energy restriction of sensors and also dynamic spectrum access of
the cognitive radio network. On the other hand, considering both of these challenges in the
routing protocol plays a basic role in network performance and we can’t apply the routing
protocols that have been proposed for wireless sensor networks and cognitive radio
networks, separately, in the CRSN. Therefore, this article has tried to provide a new
spectrum and energy-aware routing protocol in which the source is able to choose the most
stable route in the aspect of node residual energy or spectrum access probability. Not only
can considering the nodal residual energy and spectrum access in the route discovery
process avoid repetitive link failure, but it also can increase the network lifetime. This
protocol has been compared with ESAC, SCR, ERP, and SER. The result of this
comparison has shown that our protocol reduces end-to-end delay, control overhead,
throughput, and lifetime in comparison to other protocols, especially in small-scale
networks.

ABSTRAK: Rangkaian sensor radio kognitif (CRSN) adalah generasi baru sistem
telekomunikasi bagi menyelesaikan masalah kesesakan pada pemakaian band spektrum
tidak berlesen. Ianya adalah kombinasi rangkaian sensor dan teknologi radio kognitif. Oleh
itu, ia mempunyai cabaran sekatan tenaga pada sensor dan kemasukan spektrum secara
dinamik pada rangkaian radio kognitif. Pada masa sama, dengan mengambil kira kedua-
dua cabaran pada protokol rangkaian ini telah memainkan peranan asas pada prestasi
rangkaian dan kami tidak boleh mengguna pakai protokol rangkaian yang telah diguna
pakai pada rangkaian sensor tanpa wayar dan rangkaian radio kognitif secara asing dalam
CRSN. Oleh itu, artikel ini cuba menyediakan spektrum baru dan pengawasan tenaga pada
protokol rangkaian, di mana sumber boleh memilih laluan rangkaian yang stabil dengan
mengambil kira pada aspek baki tenaga nod atau kebarangkalian akses spektrum. Selain
itu, ianya dapat mengelakkan kegagalan laluan berulang juga menambahkan jangka hayat
rangkaian. Protokol ini telah dibandingkan dengan ESAC, SCR., ERP dan SER.
Perbandingan keputusan menunjukkan protokol ini mengurangkan kelewatan hujung-ke-
hujung, mengawal kesesakan, mambaiki jumlah penghantaran dan menambah tempoh
hayat berbanding protokol lain, khususnya pada rangkaian skala kecil.

KEYWORDS: spectrum; energy; routing; cognitive radio; sensor networks
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4.3 Tunnel Lighting Evaluation

Fig. 7. illustrates the optic performance change depending on operating for LED
luminaires.
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Fig. 7. Optic performance change depending on operating for LED luminaires
According to Figure 7,

* While MF decreases to 83.57% at the end of the first year, MF increases to 91% by
replacing LED lenses and diffusers

« While MF decreases to 80.30% at the end of the second year, MF increases to 88%
by replacing LED lenses and diffusers.

* While MF decreases to 77.08% at the end of the third year, MF increases to 83% by
replacing LED lenses and diffusers.

« At the end of the sixth year, MF decreases to 66.92%. This indicates that all lamps
should be replaced as cleaning the luminaire glasses is not sufficient. All lamps were
changed since the decrease in illumination level cannot be tolerated as a result of the
decrease in Luminous Flux at the end of the sixth MF year.

According to these results, the following comments can be made:

Considering that the LED lenses and diffusers for this lighting system will be replaced
every six years and all the lamps will be replaced in the sixth year, to realize an illumination
level of 100% at the end of the six-year period, an initial illumination level of additional
49.43% is required (1/0.6692 = 1.4943).

The illumination level in interior zone of the tunnel is required to be 149.43 rather than
100 since the illumination level of the LED lamps will decrease from 149.43% to 100% at
the end of the six-year period. If the tolerance margin of 49.43% is not allowed, then
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Carlo simulation results that were obtained that the GSM system equipped with TAS can
achieve a significant enhancement over the conventional GSM system.

To attain a similar result with less CC than the conventional EDAS algorithm, which
employs an exhaustive search across all channel combinations to achieve an optimal
performance, an LC-EDAS TAS algorithm, which splits the process into spatial, signal, and
joint evaluation was employed.
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2.2. Skewness

According to reference [8], mesh skewness is the deviation of vector d that connects the
two adjacent cells for example P and N from the face center, f as shown in Fig. 2. It mainly
adds diffusion to the solution and affects convective terms of the solution [8].

Fig. 2 Mesh Skewness

2.3. Smoothness

Smoothness (also known as expansion rate or growth rate) is the ratio of transition in size
between cells. Further explanation is as illustrated in Fig. 3. Large transition ratios between
cells add diffusion to the solution [8].

Fig. 3 Smoothness

2.4. Aspect Ratio

Mesh aspect ratio is the ratio between Ax and Ay as shown in Fig. 4. High AR will smear
the gradients, therefore it adds numerical diffusion to the solution [8].

a1

Ax

Fig. 4 Mesh Aspect Ratio
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does not combined the different stages in the life of a transformer. A thermal model was
suggested to determine the total transformer lifetime, the expected time to the end of the life
of the transformer, and as a result, the suitable time for transformer replacement [14, 15].
However, any economic factors such as operating and maintenance costs have not been
taken into account in aforementioned type of approach. moreover, these approaches also do
not address the extra costs regarding interruptions [16, 17], and repairs [18] that is caused
by the enhanced rate of failure when transformers are utilized in the course of their wear-
out stage. it can be noted that changing a transformer before its estimated thermal lifetime
is sometimes more inexpensive than Spending such high repair costs.

The main purpose of the research study which it will be discussed in this paper is creating
a reliable decision support system to determine from an economic aspect the appropriate
time to replace power transformers, considering the consequences of all physical stresses
that influence transformers. As mentioned,one of the most important issues to estimate
transformer life time is study of Aging insulating of transformer during operation lifecycle,
because transformer insolation is not easily replaceable or repairable. On the other hand,
aging insolation depends on amount of chemical furfural contained in transformer oil where
estimation of furfural is very difficult and costly. Therefore this study uses a heuristic
method based on artificial neural network to estimate furfural contained in transformer oil.
Afterwards, this paper proposed a hybrid method based on Pareto distribution and Monte
Carlo search algorithm to estimate transformer end life. Finally an economic idea is
proposed to estimate economic replacement time of transformer. The procedure of process
is described as detail in algorithm and implementation section. The new features of the
proposed replacement method are as follows:

1) estimating of amount of furfural utilizing DGA data and ANN ;
2) determining of DP value of the transformer using ANN output;

3) preparing health history using pareto distribution in order to take the uncertainty of
actual behavior of DP value into account ;

4) applying monto carlo search algorithm to estimate end life of transformer;

5)applying new economical method based on the comparsion between aged and young
transformer to determine the economic replacement time;

The rest of this paper includes of four sections: Section II contains the background of the
Considerations of Proposed Algorithm for life-time estimation in power transformer,
Section III presents the proposed approach and main concept of techno-economic utilized
in this research, section IV demonstrates the results of the practical case study and section
V provides the conclusions.

2. CONSIDERATION OF PROPOSED ALGORITHM AND
IMPLEMENTATION

As discussed in [16] the failure phenomenon of the transformer has a probabilistic nature
which is assessed mainly by three parameters: design, aging, and external triggering events.
As a result, end-of-life modeling intends to expand relationship between the aging
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MODEL IN HIGH CONCENTRATIONS OF AQUEOUS
AMMONIA

AZLIN SUHAIDA AZMI', NURAIN ATIKAH CHE Az1z!, NOOR ILLI MOHAMAD
PuAD!", AMANATUZZAKIAH ABDUL HALIM!, FARIDAH YUSOF!
AND SUZANA YUSUP?

!Department of Biotechnology Engineering, Kulliyyah of Engineering,
International Islamic University Malaysia,
PO Box 10, 50728 Kuala Lumpur, Malaysia.
Department of Chemical Engineering, Universiti Teknologi PETRONAS,
Seri Iskandar, 31750 Tronoh, Perak, Malaysia.

“Corresponding author: illi@iium.edu.my
(Received: 14" Feb 2018; Accepted: 8" Aug 2018; Published on-line: 1*' Dec 2018)
https://doi.org/10.31436/iilume;j.v19.i2.893

ABSTRACT: The ability of microalgae to utilize CO, during photosynthesis and grow
rapidly shows their potential in CO; bio-fixation to capture and store the gas. However.
CO; capture by this biological approach is very slow compared to chemical reaction-
based processes such as absorption using amine or aqueous ammonia. Integration
between chemical (aqueous ammonia) and biological (microalgae) aspects might
enhance the capturing process and at the same time the microalgae can assimilate CO»
for beneficial bioproduct formation. Thus, it is important to assess the growth of the
microalgae in various concentrations of ammonia with CO, supply. Hence, the main
objective of this study is to investigate Chlorella vulgaris growth and its kinetics in
aqueous ammonia. To achieve that, C. vulgaris was cultivated in various concentrations
of aqueous ammonia between 0 to 1920 mg/L at room temperature (i.e. 27 °C) and
supplied with 15% (v/v) of CO, under illumination of 3500 lux of white fluorescent
light. Result shows that the maximum growth capacity (Xmm) of C. vulgaris is
deteriorating from 1.820 Au to 0.245 Au as the concentration of aqueous ammonia
increased. However, no significant change in maximum specific growth rate (uma) was
observed. The growth data was then fitted into the logistic growth model. The model
coefficient of determination (R?) is decreasing, which suggests modification of the model
is required.

ABSTRAK: Keupayaan alga-mikro untuk menggunakan CO, semasa proses fotosintesis
dan pembiakannya yang pesat menunjukkan potensi dalam penggunaan dan
penyimpanan gas ketetapan-biologi. Walau bagaimanapun, penggunaan CO, melalui
cara ini adalah sangat perlahan berbanding proses tindak balas kimia melalui penyerapan
amina ataupun cecair ammonia. Percampuran antara tindak balas kimia (cecair
ammonia) dan tindak balas biologi, memungkinkan penambahan proses percampuran
dan pada masa sama alga-mikro akan menyerap CO: bagi kepentingan pembentukan
hasil biologi. Dengan itu, adalah sangat penting untuk mengawasi pertumbuhan alga-
mikro dalam pelbagai ketumpatan ammonia bersama kandungan CO,. Oleh itu, objektif
utama penyelidikan ini adalah untuk menyiasat pertumbuhan Chlorella vulgaris dan
proses kinetik dalam cecair ammonia. Bagi memperoleh hasil tersebut, C. vulgaris telah
dikulturkan pada ketumpatan cecair berbeza antara 0 ke 1920 mg/L pada suhu bilik (iaitu
27 °C) dan dibekalkan dengan 15% (v/v) CO; di bawah cahaya putih flurosen 3500 lux.
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Flowchart 1: Route request process for node C.

In other words, AE is the approximate average of nodal energy in the route. So for every
route, there is a unique AE and Pmin. The sink should create a packet which is called route
reply (RREP) for each route and AE and Pmin of each route are considered separately in
the RREP packet of that route. The fields of this packet are shown in Table 2.

Table 2: The fields of RREP packet.

Fields Description
Reqm Unique route reply number
So Address of the source node
Do Address of the destination node
AE Average of nodal energy in the route
Prin The minimum average of the probability of

appearance probability of PUs in the route

Ne the number of nodes whose residual energy are lower
than average energy

Troue Time is needed for route discovery

RREP packet of each route sends back through that route to the source node (S). The
intermediate nodes in the route get the RREP packet and change it with their information.
Some of these important changes have been stated in the following:

e Each relay node that receives the RREP packet compares its residual energy (Ec)
with the amount of field AE. If it is lower than AE, then the node adds one unit to
the amount of field Ne (with zero initial value). It can be seen in Flowchart 2. When
the RREP reaches to the source node (S), the amount of the Ne field shows the
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conditions and transformer inherent dielectric properties as well as transformer thermal life,
represented as the service years for losing the mechanical strength of solid insulation under
operational conditions [19].

Stage1:End life estimation of transformer

Input data (transformer age, Co2,.BDV.Co,
Acidity.Loading data...)

¥

Estimation of furfural using ANN

Estimation of ideal behavior of DP using
Eq.2

Health history generation using Pareto
distribution

End life estimation of transformer using
Monte Carlo algorithm

Stage2: Estimation of

" . ———————————
Economic replacement time

A 4
Calculation of present worth value for old
and new transformer at year n

Transformer annual cost (failure costs,
maintenance costs and operating costs)

Calculation of EUAC for old and new
transformer at each year

EUAC new > EUAC old

Economic replacement time of old
transformer

Fig. 1. The calculation procedure of economic replacement time of transformer.
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ABSTRACT: Recognizing colors is a concerning problem for the visually impaired
person. The aim of this paper is to convert colors to sound and vibration in order to
allow fully/partially blind people to have a ‘feeling’ or better understanding of the
different colors around them. The idea is to develop a device that can produce
vibration for colors. The user can also hear the name of the color along with ‘feeling’
the vibration. Two algorithms were used to distinguish between colors; RGB to HSV
color conversion in comparison with neural network and decision tree based machine
learning algorithms. Raspberry Pi 3 with Open Source Computer Vision (OpenCV)
software handles the image processing. The results for RGB to HSV color conversion
algorithm were performed with 3 different colors (red, blue, and green). In addition,
neural network and decision tree algorithms were trained and tested with eight colors
(red, green, blue, orange, yellow, purple, white, and black) for the conversion to sound
and vibration. Neural network and decision tree algorithms achieved higher accuracy
and efficiency for the majority of tested colors as compared to the RGB to HSV.

ABSTRAK: Membezakan antara warna adalah masalah yang merunsingkan terutamanya
kepada mereka yang buta, separa buta atau buta warna. Tujuan kertas penyelidikan ini
adalah untuk membentangkan kaedah menukar warna kepada bunyi dan getaran bagi
membolehkan individu yang buta, separa buta atau buta warna untuk mendapat ‘perasaan’
atau pemahaman yang lebih baik tentang warna-warna yang berbeza disekeliling mereka.
Idea yang dicadangkan adalah dengan membuat sebuah alat yang dapat menghasilkan
getaran bagi setiap warna yang berbeza. Disamping itu, pengguna juga dapat mendengar
nama warna tersebut. Algoritma yang digunakan untuk membezakan antara warna adalah
penukaran warna RGB kepada HSV yang dibandingkan dengan rangkaian neural dan
algoritma pembelajaran mesin berasaskan pokok keputusan. Raspberry Pi 3 bersaiz kad
kredit dengan perisian Open Source Computer Vision (OpenCV) mengendalikan
pemprosesan imej. Hasil algoritma penukaran warna RGB kepada HSV telah dilakukan
dengan tiga warna yang berbeza (merah, biru, dan hijau). Tambahan pula, hasil rangkaian
neural dan algoritma berasaskan pokok keputusan telah dilakukan dengan lapan warna
(merah, hijau, biru, oren, kuning, ungu, putih, dan hitam) dengan penukaran warna tersebut
kepada bunyi dan getaran. Selain itu, hasil rangkaian neural dan algoritma berasaskan
pokok keputusan mencapai hasil dapatan yang baik dengan ketepatan dan kecekapan yang
tinggi bagi kebanyakan warna yang diuji berbanding RGB kepada HSV.

KEYWORDS: colors; neural network; image processing; vibration; sound.
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In scintigraphic images, the same model cannot be applied to the entire image as it
consists of large local spatial variations, therefore, the model must be adapted according to
the variations. That is why the image is divided into smaller chunks and the AR model is
separately applied to each chunk. In this method, two 5 x 5 windows with a 40% overlap
are used to predict the pixel value of the central row. If more or less than 40% overlap ratio
is selected, the predicted values will come closer to the previous or next pixel values. In
order to keep a balanced correlation with the previous and next pixel values, this overlapping
ratio is selected experimentally. The AR coefficients on both windows are computed using
a Forward Backward Prediction (FB) method as follows.

The forward predictor model predicts a sample x(m) from a linear combination of P
past samples x(m—1), x(m—2), .. .,x(m—P).

P

% (m) = Z agx(m — k) @
k=1
where the integer variable m is the discrete time index, ¥ () is the prediction of x(m), and
ay, are the predictor coefficients.
Similarly, we can define a backward predictor, that predicts a sample x(m—P) from P
future samples x(m—P+1), . . ., x(m) as
P
%(m—P):chx(m—kH) 3)
k=1
where the integer variable m is the discrete time index, ¥ (m — P) is the prediction of
x(m — P), and cy, are the predictor coefficients.

Using corresponding AR coefficients and four closest neighborhood pixels of the
window to predict the central pixel value according to equation (1), both windows are slid
forward with 60% shift and AR coefficients are updated. The same process is repeated to
scan the whole image for prediction of the new denoised image. The AR model changes the
nature of Poisson distribution somehow, which looks like a Gaussian distribution. Adaptive
Trimmed Mean Filter (ATMF) is applied to the resultant image, which gives better results
in terms of reduction in Poisson noise.

Xerr 1s calculated by following equation to preserve edges.
Xerr = Xnoisy = Xprea @

where Xpoisy 1s the noisy image, Xyeq is the predicted image and X, is the prediction
error image. The error image is averaged out by using the averaging filter to sum up with
the predicted image for edge enhancement.

An example of a two blocks with 40% overlapping is represented in Fig 2.
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ABSTRACT: Currently, two manufacturing methods, namely CNC (Computer Numerical
Control) machining and rapid prototyping (RP), are widely used to produce final products
and prototypes. Both the processes have their own advantages. CNC machining such as
milling and grinding (subtractive method) can fabricate parts with higher precision and
accuracy. On the other hand, RP (additive method), can manufacture parts with
complicated 3-D (three dimensional) features, which ensures effective material usage.
However, RP produced parts lack accuracy and smooth surface finish. In this research, we
are aiming to achieve on-machine mechanical post-processing of 3-D printed (using Fused
Deposition Modelling, a kind of RP process) parts to achieve higher dimensional accuracy
and better surface roughness. To achieve the goal, we developed a new hybrid system to
assimilate both of these processes. There are, however, two vital considerations needed to
be taken into account for integrating the two processes. The first concern is the integration
of dissimilar control systems for two processes and the second aspect is maintaining the
tools’ (milling spindle and the heat extruder) setup accuracy during the changeover step.
The developed hybrid machine has been tested with experimentations and the result
showed that the dimensional accuracy was improved by 71% to 99% when the FDM part
was compared with the final part after abrasive milling operation. At the same time,
average surface roughness (R,) was improved up to 91.3%. Further, we found that low
layer thickness improves the product quality. The proposed system could push the
conventional FDM system to the next level to attain better quality of final products.

ABSTRAK: Dua kaedah terkini proses pembuatan, dinamakan mesin Kawalan Komputer
Bernombor (CNC) dan prototaip langsung (RP) telah digunakan secara meluas bagi
menghasilkan produk dan prototaip. Kedua-dua proses mempunyai keistimewaan
tersendiri. Mesin CNC seperti mesin penghasil permukaan dan mesin penebuk lubang
(melalui kaedah pengurangan) dapat menghasilkan sesuatu bahagian dengan ketepatan
tinggi. Pada sudut lain, RP (melalui kaedah penambahan), dapat menghasilkan bahagian
dengan kaedah 3D (tiga dimensi) yang rumit tetapi berkesan dalam memaksimakan
penggunaan material. Walau bagaimanapun, penghasilan bahagian melalui kaedah RP
mempunyai kekurangan pada ketepatan dan kekurangan pada kekemasan permukaan
akhir. Kajian ini bertujuan meraih ketepatan dimensi yang lebih tinggi dan kekemasan
permukaan yang lebih bagus pada proses terakhir pada bahagian cetakan mesin mekanikal
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Fig. 4: (a) Prototype of the lab on compact disc (LOCD) ELISA reader; (b) Smartphone
application displaying IgG-ELISA test results; (c) Operating principle in evaluating
absorbance. Reprinted with permission [32].

2.3 Recent Trends of Dengue Biosensors

To overcome the drawbacks of conventional methods, the employment of biosensors has
been planned as another technology for speedy detection of dengue and its antibodies.
Biosensors are described as analytical devices that involve an integration between a molecular
recognition platform with a physicochemical transducer to produce a single detection
processing unit [33]. Several biosensor techniques are used in biosensing applications such as
electrochemical biosensors (measurement of voltage, current, impedance, and capacitance),
piezoelectric biosensors (evaluation on mass sensitivity due to change of frequency) and optical
biosensors (light properties are detected through any of the light parameters such as intensity,
phase, polarization, or wavelength).

Recently, various types of biosensors have been employed to quantify different targets
(analyte probes) for dengue diagnosis. These different targets such as NS1, IgM, IgG,
glycoprotein, deoxyribonucleic acid (DNA) and ribonucleic acid (RNA) Flavivirus are capable
of detecting the presence and severity of dengue in patient samples. In this work,
electrochemical, piezoelectric, and optical biosensors have been described and compared to
evaluate their effectiveness in dengue infection.

2.3.1 Electrochemical Biosensors

Generally, electrochemical biosensors detect current or impedance changes in the electrode
surface owing to redox reaction or surface reactions. These sensors use an electrochemical cell
to facilitate chemical reactions through the introduction of electrical energy. The three-electrode
system is the electrode configuration most used for in situ electrochemistry system, which
consists of working electrode, reference electrode and counter electrode. Figure 5 shows the
conventional three-electrode set up and commercial screen printed electrode used in
electrochemical measurements.
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Fig. 5: CDF of the three routing metrics latencies.

5. CONCLUSION

In this paper, W-metric performance is evaluated using Cooja simulator with
ContikiOS. The two objective functions in ContikiOS, which use ETX and OF0 (hop-
count), have been used for benchmarking. Overall, W-metric shows a good performance
compared to ETX and OF0. W-metric works on selecting more efficient routes by balancing
the load of the network and taking into consideration the link characteristics, which leads to
better throughput, PDR, and network latency. For power consumption, W-metric at high
send rates had the best consumption resulting from selecting paths that lead to less radio
collisions and re-transmissions through the network. On the other hand, OF0 showed the
best performance regarding power consumption in low and medium range send rates. For
more enhancements on the W-metric, the suggested aspects in the next session can be
investigated.

There are many other aspects of W-metric design and performance need to be
investigated as a future study. Firstly, the context of this paper was limited to fixed nodes,
but with mobile nodes, issues such as latency, PDR, and energy consumption become harder
to optimize, making many aspects of routing in LLNs more difficult to manage. Usual
solutions for mobility depend on how frequently the routing information is updated,; this is
an important factor for LLNs that are limited in resources. Hence, evaluation of W-metric
on mobile nodes may offer valuable suggestions for more enhancements on this metric.
Secondly, memory utilization and routing table sizes are substantial parameters that need to
be studied to be used with W-metric for further enhancements.
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instant in order to maximize transmit diversity of the GSM system to attain a performance
similar to SM system is investigated in the GSM system. The CC imposed by this scheme
is lower than LC-EDAS approach but the performance achieved is also lower than that of
the LC-EDAS system. The Monte Carlo simulation results reveal the trade-off between CC
and error performance with LC-EDAS and LCTAS.

2.2.1 LC-EDAS for GSM System

In [18], the instantaneous SER for each candidate subsets was computed into signal,

spatial, and joint minimum squared Euclidean distance denoted as EDjigy)mz(H)>

ED?® (H) and E. D]Zm (H), respectively. The receiver employs the channel estimates to

spatial oint
select a subset £ € 1: N;, Ny = (Nrgml) and Nroeq; > Nr. We employ a similar approach

to [18], to compute the three minimum squared Euclidean distance for signal, spatial and
joint, respectively for the GSM system, maximizing the minimum Euclidean distance
employing singular value decomposition for the joint evaluation. The close form of

expression of the formulated ED2§27Sl-gml(H), EDég‘?,fspmal(H) and ED;;Z,MM(H)

proceeds as:

2(6)
EDgsym-signai (H)
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2(6) 4 ; £ a4 Bt 0 _ R 2 _Re 2|2
ED ine(H) == _min hi x! +hf x? — Rt 27 — R %
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q
P x
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where . min aﬁ is the minimum squared singular value decomposition of the channel
€1:NTotal "

matrix [hi] + hiz - ﬁﬁi + ﬁiz] and £ € [1: Ny]. The channel matrix H has entries, which
is modelled as an independent and identically distributed (iid) complex Gaussian random
variables with CN(0,1).

The next sub-section presents the algorithm for a LC-EDAS for GSM system.

Algorithm 1

Step I: Construct an N X Nr,,,, dimension channel matrix, where Nz, ,, > Nr.
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u =2y (-1+5u—14u” +32u° [ ag +2u° +u* +13v—15uv — Tu v +---), (35)
v =ty (~Tu+18u” —13u® + 2u* +v+8uv — 271 v + v = 20uv® +--7), (36)
where A, and p, are given in Egs. (25)-(26).
The power series solution of Egs. (35)-(36) in terms of A, are:
u=—2—57 +(-26/3+32/ag) A +(804/9+1216/3a5) A5 ++--, 37)
v=TN)/2+ 1661} /9+(2281/27 - 448/3al) Ky +-+ . (38)

Substituting the values of u and v from Eqs. (37)-(38) into the Eq. (34), the third-order
approximate angular frequency by using truncation principle is:

2 4 6 8 10
o-|1+% 3”o+ a,  53a,  263a, e 39)
8 256 6144 2359296 56623104
2 4 5 6 27 4, 8
=2 1-% G % =124, (40)
8 256 6144 262144

4. RESULTS AND DISCUSSION

The accuracy of the approximate periods has been illustrated by comparing with the
exact period 7, that is stated in [6]. For this nonlinear problem, the exact period is

2 4 5 6 7 8 133 10
T,=om|1-fey do (2 T4 3 | @1
8 256 6144 262144 10485760

The second- and third-order approximate periods obtained by applying truncation and
without truncation principle to the nonlinear oscillator are defined in Eq. (8).

2 4 6 7, 8

r=om1-fe g o T | 42)
8 256 4096 65536
2 4 6 8

T,=2a1-% 4 % | S0 05 | @3)
8 256 6144 262144

In the case of truncation principle:

2 4 6 8
Emc:2{17ﬂ+ a_, 564, +15l+”_jl )

8 256 6144 131072

2 4 6 8
Ire=ag 1%y G| S 2T4a, @5)
8 256 6144 262144
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The effect of P/L ratio (1.0, 1.3, 1.5 and 2.0) and PEG addition (1, 2, 3, 4 and 5 wt%) on
the injectability of CPC have been evaluated.

Mobile cross-head

Foree transducer

Upper pressure pad

Stand f syringe

Petri dish —————————Ibf

B — Lower pressure pad
=
Fixed cross-head

Fig. 1: Schematic diagram of the injectability test.

2.5 Setting Time

The initial and final setting times of CPC were determined using a Gillmore needle
method. Powder and liquid phases were mixed for 2 min, and then the cement paste was put
into a plastic mold. The effect of P/L ratio (1.0, 1.3, 1.5 and 2.0) and PEG addition (1, 2, 3,
4 and 5 wt%) on the setting time of CPC have been determined.

The determination of initial and final setting times was done by vertically indenting the
thick and thin needle on the cement surface. The initial setting time is the time when no
visible indentation is observed as the thick needle with a fixed low load is applied, while the
final setting time is the time when no visible indentation is observed as the thin needle with
a fixed high load is applied [2].

2.6 Mechanical Strength

Compression strength test has been done by using a Lloyd LR 10 K+ Universal Testing
Machine operated at a crosshead rate of 1 mm/s. The cement pastes were left for 48 hours
to set after molded in a Teflon mold. The sample dimension was 10 mm diameter x 15 mm

length.
2.7 Porosity Measurement

The measurement of density was done using a densitometer. The resultant apparent
density was then used to calculate the porosity of CPC using equation (2) and (3):

% porosity = 100% — Relative density 2)
"“’;f x 100% 3)

Pt

Relative density =

where, papp is the apparent density measured by densitometer and pm is the theoretical
density of HA, taken as 3.156 g/cm’.
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e In order to enable the universal equation for predicting the splitting tensile strength,
flexural strength, and modulus of elasticity, the regression model can be done by
incorporating a vast amount of experimental data for future study.

ACKNOWLEDGEMENT

The authors gratefully acknowledge University of Malaya (UM), Malaysia as well as the
DSR Project 2017-212-Eng, Imam Abdulrahman Bin Faisal University (IAU), Saudi Arabia
for successful completion of the work.

REFERENCES

[1] Mannan M, Ganapathy C. (2001) Mix design for oil palm shell concrete. Cement and
Concrete Research, 31:1323-1325.

[2] Shafigh P, Mahmud HB, Jumaat MZ, Zargar M. (2014) Agricultural wastes as aggregate in
concrete mixtures — A review. Construction and Building Materials, 53:110-117.

[3] Mohammed BS, Foo W, Abdullahi M. (2014) Flexural strength of palm oil clinker concrete
beams. Materials & Design, 53:325-331.

[4] Shafigh P, Jumaat MZ, Mahmud H. (2011) Oil palm shell as a lightweight aggregate for
production high strength lightweight concrete. Construction and Building Materials,
25:1848-1853.

[5] Huda MN, Jumaat MZ, Islam ABMS, Soeb MR. (2016) Influence of palm oil factory wastes
as coarse aggregate species for high performance lightweight concrete. Revista de la
Construccion, 15:133-139.

[6] Al-Kutti W, Islam ABMS, Nasir M. (2017) Potential use of date palm ash in cement-based
materials. Journal of King Saud University - Engineering Sciences. DOI:
https://doi.org/10.1016/j.jksues.2017.01.004

[7] Teo DCL, Mannan MA, Kurian VJ. (2006) Structural concrete using oil palm shell (OPS) as
lightweight aggregate. Turkish Journal of Engineering and Environmental Sciences, 30:251-
257.

[8] Huda MN, Jumat MZB, Islam ABMS, Darain KMu, Obaydullah M, Hosen MA. (2017)
Palm oil industry’s bi-products as coarse aggregate in structural lightweight concrete.
Computers and Concrete, 19:515-526.

[9] Alengaram UJ, Jumaat MZ, Mahmud H. (2008) Ductility behaviour of reinforced palm
kernel shell concrete beams. European Journal of Scientific Research, 23:406-420.

[10] Okafor FO. (1988) Palm kernel shell as a lightweight aggregate for concrete. Cement and
Concrete Research, 18:901-910.

[11] Basri H, Mannan M, Zain M. (1999) Concrete using waste oil palm shells as aggregate.
Cement and Concrete Research, 29:619-622.

[12] Alengaram U, Jumaat M, Mahmud H. (2008) Influence of cementitious materials and
aggregates content on compressive strength of palm kernel shell concrete. J Appl Sci,
8:3207-3213.

[13] Mannan M, Ganapathy C. (2001) Long-term strengths of concrete with oil palm shell as
coarse aggregate. Cement and Concrete Research, 31:1319-1321.

[14] Mannan M, Alexander J, Ganapathy C, Teo D. (2006) Quality improvement of oil palm
shell (OPS) as coarse aggregate in lightweight concrete. Building and environment, 41:1239-
1242.

[15] Huda MN, Jumat MZB, Islam ABMS. (2016) Flexural performance of reinforced oil palm
shell &amp; palm oil clinker concrete (PSCC) beam. Construction and Building Materials,
127:18-25.

[16] Ahmmad R, Jumaat M, Bahri S, Islam AS. (2014) Ductility performance of lightweight
concrete element containing massive palm shell clinker. Construction and Building
Materials, 63:234-241.

41





OEBPS/image/V19-2-ALL159.png
IIUM Engineering Journal, Vol. 19, No. 2, 2018 Cengiz et al.

Fig. 2. The tolerance range associated with Maintenance Factor as regards
performance loss [5].

Where,

I(C,y): is value of light intensity reaching from luminaire i to point P (cd),
v: is angle of gleam falling within point P by the vertical line,

a: is the amount of luminaires contributing to point P,

h: is ground clearance of luminaire photometric center (m)

C: is plane angle.

3. MAINTENANCE FACTOR

For luminaires, Maintenance Factor is defined as the proportion of total light coming
from a luminaire at the end of the maintenance period in relation to the total light of the
luminaire during its primary use. Following the standards associated with the use of MF in
lighting, the specifications of lighting equipment in a lighting system are given considering
environmental conditions and the Maintenance Factor calculated for a specified
maintenance period CIE 154:2003. According to CIE 154:2003, lighting performance
should not drop below the minimum levels specified in the standards. Maintenance Factor
comprise Lamp Lumen Maintenance Factor (LLMF), lamp survival factor (LSF), and
Luminaire Maintenance Factor (LMF). Lamp Lumen Maintenance Factor is the proportion
of the Luminous Flux of a lamp at the end of a specified period in relation to the initial
Luminous Flux. Lamp Survival Factor is the percentage of lamp survival ratio for
Maintenance Factor. Luminaire Maintenance Factor (LMF) is the proportion of Luminous
Flux lost at the end of described/specified period as a result of the structural features of
luminaires as well as environmental factors. The LMF depends on the protection degree of
luminaires against contamination (IP) and environmental pollution. It is specified by the
designer according to the contamination condition of the environment during maintenance
period or a relevant specification is consulted [5]. Maintenance Factor is calculated
according to Equation 2.

MF = LLMF x LSF x LMF )
3
E- I.cos ;QMF 3)
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ABSTRACT: This paper discusses the strain sensitivity of silicon with deep levels under
variable pressure. It is shown that in the pressure swing in silicon with deep levels, there
is a redistribution of the primary spatial inhomogeneities in the distribution of impurities
so that the electron-hole relaxation after stress relief will occur in the new potential relief.

ABSTRAK: Kajian ini membincangkan tentang sensitiviti kepekaan strain silikon pada
pelbagai tahap dalam tekanan. Keputusan menunjukkan terdapat ketidakharmonian agihan
pada spasial utama dalam agihan kotoran dengan ayunan tekanan dalam silikon pada tahap
dalam, supaya relaksasi lubang-elektron setelah pelepasan tekanan akan berlaku dalam
pelepasan potensi baru.

KEYWORDS: semiconductors; properties; dynamic and deep levels

1. INTRODUCTION

It is known [1-4] that semiconductors with deep levels are more sensitive to external
influences. These properties of semiconductors are explained by the notion that the deep
levels in semiconductors may be in a partially ionized state, even at room temperature. In
addition, only in semiconductors with deep levels is there a dynamic tenzoprovodimost.
Until now, the dynamic strain conductivity was explained by a change in temperature at the
pulse pressure. That is, it was assumed that the dynamic strain effect in semiconductors with
deep levels was only seen by stimulated pulse pressure temperature. But, according to our
experimental results, the dynamic strain effect is manifested not only by temperature but
also by relaxation effects. Strain sensitivity means in such samples may be due to the
different components. In this regard, we studied the dynamic Strain sensitivity in silicon
samples with deep levels. We believe that when the pulse pressure is a common dynamic,
strain sensitivity is determined by multiple components: the static, thermal, and dynamic.

2. EXPERIMENTAL PROCEDURE

To investigate the effects of contact strain sensitivity, Si samples were prepared with
varying degrees of compensation and conductivity type. Samples of (Si:Au) compensated
with gold have been obtained on the basis of single-crystal silicon brand SDP (silicon doped
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evaluated and compared with results obtained from measured data. The results of the
comparative analysis for the two radio wave propagation environments were used to verify
the hypothesis investigated in the study presented in this paper. Detailed information on the
methodology involved in carrying out the study is presented in the next section of this paper.

3. METHODOLOGY

The study presented in this paper was conducted using two radio broadcasting stations.
The first broadcasting station is Ondo State Radiovision Corporation (OSRC), which is
owned by the Ondo State Government, while the second broadcasting station is Radio
Continental, which is a privately owned broadcasting station situated in Lagos State. The
two stations in Nigeria are both frequency modulation (FM) stations operating in VHF
bands. In carrying out this study, the methodology involved is divided into three stages: the
Data collection and estimation stage; the Propagation model development stage; and the
Evaluation stage. While detailed information on the third stage is presented in Section 4, the
detailed information on each of the first two stages is presented in the following sub-
sections.

3.1 Data Collection and Estimation Stage

In this stage, relevant data required for the study were collected. The first class of data
collected was the basic operating parameters of the two broadcasting stations, which are
presented in Table 1. The second class of data required was measured using different
instruments and materials. The two instruments used were BC 1173 field strength meter and
global positioning system (GPS) meter known as Germin GPSMAP78s shown respectively
in Fig. 1(a) and Fig. 1(b), respectively. Similarly, the two main materials used in gathering
the second class of data for the study were the maps of the two primary service areas of the
two broadcasting stations and RadioWORKS software. Four cardinal routes were created
for each of the stations, where the signal strength values were measured. The field
measurement requires the physical presence of the investigators in the various locations
where the experimental signal strength data were measured. The BC 1173 field strength
meter was used to measure the electric field strength of the transmitted radio signal at each
location along the different routes while the coordinates of each location where the signal
strength values were measured were determined with the aid of the global positioning
system (GPS) meter. The experimental data were recorded in multiples to achieve a high
degree of accuracy. The typical characteristics of each of the service areas of OSRC and RC
broadcasting stations are shown in Fig. 2(a) and Fig. 2(b), respectively.

In addition, both the collected and measured data were used in the brief analysis
conducted at this stage. The analysis involved estimation of the path loss encountered in all
the four routes for each station. The essence of the estimation was to determine any disparity
in the path loss along each route using the free space path loss model and the calculated path
loss obtained using the measured value in each route. Only one typical analytical result, out
of four, for each of the routes employed for OSRC and RC respectively is presented in Fig.
3 and Fig. 4 due to limited space.
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ABSTRACT: The current de-facto routing protocol over Low Power and Lossy Networks
(LLN) developed by the IETF Working Group (6(LOWPAN), is named as Routing
Protocol for Low Power and Lossy networks (RPL). RPL in the network layer faces
throughput challenges due to the potential large networks, number of nodes, and that
multiple coexisting applications will be running in the same physical layer. In this
study, a node metric for RPL protocol based on the node’s Queue Backlogs is introduced,
which leads to a better throughput performance while maintaining the delay and the ability
to use with different network applications. This metric depends on the length of Packet
Queue of the nodes with the consideration of other link and node metrics, like ETX or
energy usage, leading to better load balancing in the network. To implement and evaluate
the proposed metric compared to other RPL metrics, ContikiOS and COOJA simulator are
used. Extensive simulations have been carried out in a systematic way resulting in a
detailed analysis of the introduced metric namely W-metric, expected transmission count
(ETX) and objective function zero (OF0) that uses hop-count as a routing metric. The
analysis and comparison are based on five performance parameters, which are throughput,
packet delivery ratio (PDR), latency, average queue length, and power consumption.
Simulation results show that the introduced W-metric has a good performance compared
to other RPL metrics with regards to performance parameters mentioned above. At the
same time, the results show that its latency performance is comparable with other RPL
routing metrics. In a sample simulation of 500 seconds with 25 nodes and with nodes
sending packets periodically to the network root at a rate of 1 packet per 4 seconds, W-
metric showed a very efficient throughput of 5.16 kbps, an increase of 8.2% compared to
ETX. Results showed that it has a packet delivery ratio of 93.3%, which is higher
compared to 83.3% for ETX and 74.2% for OF0. Average queue length of 0.48 packet
shows improvement of 15.8% better than ETX. In addition, it exhibits an energy
consumption of 5.16 mW which is 2.1% less than ETX. Overall, W-metric appears to be
a promising alternative to ETX and OFO as it selects routes that are more efficient by
working on load balancing of the network and by considering the link characteristics.

ABSTRAK: Protokol penghalaan de-facto semasa ke atas Rangkaian Kekuatan Rendah
dan Lossy yang dibangunkan oleh Kumpulan Kerja IETF (6LOWPAN), dinamakan
Protokol Penghalaan untuk Kekuatan Rendah dan Rugi (RPL). RPL dalam lapisan
rangkaian menghadapi cabaran throughput berikutan jangkaan rangkaian besar, bilangan
nod dan aplikasi berganda bersama akan diproses dalam lapisan fizikal yang sama. Dalam
kajian ini, satu metrik nod untuk protokol RPL berdasarkan pada Backend Queue node
diperkenalkan, yang membawa kepada prestasi yang lebih baik sambil mengekalkan
kelewatan dan keupayaan untuk digunakan dengan aplikasi rangkaian yang berbeza.
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improved the quality of service parameters such as delay and throughput. This is mainly
because our protocol considers the energy of all nodes participating in the route. Also, it
pays attention to spectrum access probability of each node in the route. Finally, we believe
our protocol, especially in a small area, can be useful and it can improve the performance
of the network.
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Synthetic Benefits Reference

Antimicrobial Agent

QACs Strong antimicrobial agent and have a broad [51]
spectrum of antimicrobial activity.

PHMB Highly effective antimicrobial agents and have [52.53]
low toxicity to human cells.

Triclosan It has demonstrated immediate, persistent, [54]

broad-spectrum antimicrobial effectiveness
against bacteria, fungi and virus.
‘N-halamine compounds ~ Capable of providing fast and total kill against a [43.55]
wide range of microorganisms without causing
resistance from microorganisms and can be used
for long term disinfection.

Therefore, it is established that although synthetic antimicrobial agents can be very
effective against a wide range of microorganisms as well as have durable effect on fabrics, there
are causes for concern due to health hazards and environmental pollution [64-66]. This is
because most of these agents have toxic effects and cannot easily degrade in nature [56,67, 68].
Among the four classes of antimicrobial agents reported herein, the adverse effects of PHMB
and N-halamines are mild and possibly negligible. A summary of the main disadvantages of the
two other classes (triclosan and QACs) are highlighted in Table 2.

5. CHALLENGES IN THE PRODUCTION OF ANTIMICROBIAL
FABRICS

One major challenges faced with the use of antimicrobial agents is how to sustain the
antimicrobial durability of the modified fabric [10]. This is due to the fact that during its use
life, fabrics would normally be exposed to several actions such as washing, drying, wear,
ironing, and so on. Therefore, it is important to assess the antimicrobial durability of modified
fabrics. Unfortunately, assessment of durability is a complex and time-consuming task
compared with normal antimicrobial tests [10]. This is a major challenge to assessment of
antimicrobial reliability of modified fabrics. In general, durability of antimicrobial fabrics can
be broadly classified as either temporary antimicrobial fabric or durable antimicrobial fabric.
Although temporary antimicrobial fabric is easier to produce, their antimicrobial potency is
often lost during laundering processes [50].

This is because there is a close relationship between antimicrobial properties and concentration of active substances
in the antimicrobial fabric. Thus laundering activities, as well as leaching of active components into the
environment, can cause the concentration of active components to drop below the level required for proper actions.

One major problem associated with this is that it can lead to antimicrobial resistance [4]. In order to ensure
antimicrobial durability through conventional techniques, several steps are usually involved such as neutralization,

functionalization, curing, and so on. These steps are very expensive, time demanding, and most often not
environmentally friendly [67]. In addition, they often lead to decreases in properties of the
antimicrobial fabric such as softness, appearance, and tensile and abrasive properties [67]. These
have often posed serious challenges to production of durable antimicrobial fabrics.

5.1 Temporary Antimicrobial Fabrics
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4. CONCLUSION

WCSPH code is developed and employed as a numerical tool to predict the
hydrodynamic coefficients in sway, heave, and roll. This is a 2D hydrodynamic test to
validate the capability of the WCSPH method in predicting the hydrodynamic coefficients
of a radiation problem. Here in WCSPH, the flow is modelled and compared to potential

flow and experimental results from Vugts. Some concluding observations from the
investigation are given below.
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Table 1: Physical and mechanical properties of OPS and POC coarse aggregate [3,19]
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2.1.3 Admixture

The concrete mixes comprise Sika Viscocrete 2199 as a super plasticizer (SP), which
is chloride free. This admixture was produced by Sika Kimia according to EN 934-2. To
enhance the workability of LWAC, the SP was added as 2.0% of cement weight.

2.1.4 Water

The LWC mixes used potable water available in the materials laboratory. Similar water
was used for curing the LWAC.

2.2 Concrete Mixtures Composition

The LWAC was designed by trial mixes [20]. Several studies used 480-550 kg/m’
cement maintaining 0.3-0.4 water-cement ratio expecting compressive strength 30-44 MPa
[21]. This study exploited 450 kg/m* cement contents and 0.35 water-cement ratio aimed at
getting optimum trial mixes. Seven trial mixes were conducted. Four of the trial mixes were
able to achieve grade 45 concrete offering high workability. Another two mixes were taken
from the previous study to compare the results. Identical water-cement ratio was ensured in
each and every mix. The SP was given in all the mixes to get the required workability.

The mining sand fills the place of a fine aggregate. The OPS and POC were used as
coarse aggregate in various proportions. In the mix P70, OPC to POC proportion in coarse
aggregate was 70-30% by volume. This proportion was gradually varied in the successive
mixtures as 60-40%, 50-50%, 40-60%, and 30-70% referred to as P60, P50, P40, and P30,
respectively. P100 and C100 were incorporated with only OPS and POC, respectively.
Table 2 shows the proportions of ingredients and specifications of the LWAC concrete
mixes.

Table 2: Concrete mix proportions in kg/m>

MixID Cement Water W/Cratio SP  Sand OPS POC
P70 450 158 0.35 2% 1013 248 (70%) 141 (30%)
P60 450 158 0.35 2% 1025 212 (60%) 187 (40%)
P50 450 158 0.35 2% 1158 148 (50%) 195 (50%)
P40 450 158 0.35 2% 1048 142 (40%) 281 (60%)
P30 450 158 0.35 2% 1060 106 (30%) 328 (70%)
P100 450 158 0.35 1% 978 354 (100%) 0

C100 450 158 0.35 2% 1095 0 469 (100%)

2.3 Specimen Preparation

The concrete ingredients, cement, sand, OPS, and POC, were blended with a pan mixer
for 5 minutes to prepare the LWAC mixtures. Once thoroughly mixed, the SP mixture was
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Fig. 6: Effect of PEG addition on setting times of CPC prepared with
the P/L ratio of 1.3.

3.2.2 Injectability

The injectability result of CPC shown in Fig. 7 indicate that an increase in P/L ratio
reduces injectability. This is due to the higher powder content which escalates the extrusion
load, and hence injectability is reduced. CPC with the P/L ratio of 2.0 shows no injectability
since no paste can be extruded out of the syringe. This is in good agreement with the
percentage of injectability of CPC, such that it varied from 96%, 82.5%, 75.4% and 0% for
P/L ratio 1.0, 1.3, 1.5 and 2.0 respectively.

TIME (s)

®PLR10 @PLR13 APLR1S XPLR20
Fig. 7: Injectability of CPC with various P/L ratios.

In Fig. 8, an increase in PEG content improves injectability of CPC as the extrusion
load decreased. This is supported by the results of percentage injectability, such that the
injectability varied from 82.5%, 88.1%, 89.3%, 92.4%, 93.7% and 95.5% for 0, 1, 2, 3, 4
and 5% PEG content respectively. This result is in agreement with the study by Hesaraki et
al. [20] that revealed significant improvement of cement paste after PEG addition as
compared with paste using water only because PEG lowered the friction between CPC
particles. On the other hand, Chen et al. [13] reported that injectability decreased when PEG
concentration increased due to the increase in viscosity of cement paste. Hydration reaction
between the PEG solution and CPC powder formed a spatial net structure via the formation
of colloidal particles that join together through Van der Waals force, and hence strengthen
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higher than 3.66 km/s. In addition, for the variation of coarse aggregate content, the LWAC
strength also changes. Here, an empirical relation of compressive strength and UPV of the
presented lightweight aggregate concrete, PSCC varying the percentages of coarse
aggregates has been established (Fig. 7). Accordingly, succeeding equation (Eq. 14) has
been derived for prediction of UPV.

fe =5.0658 x (UPV)“SOZ s

50

45

40

£, = 5.0658(UPV)1 45
R*=0.8981

Compressive strength, fc (MPa)

35

30
35 37 39 4.1 43 45 4.7 4.9

UPV (knv's)

Fig. 7: Compressive strength vs. ultrasonic pulse velocity.

4. CONCLUDING REMARKS

The following findings can be summarized from the study:

This research produces high strength structural lightweight concrete, PSCC of 28-
day compressive strength of 46 MPa that can be used for structural purposes.

The usage of 50% OPS to 50% POC coarse aggregate by vol. in the concrete mix is
the optimum mix to produce grade 45 concrete. It requires 450 kg/m? cement, which
is lowest among the recent studies for manufacturing grade 45 concrete.

The average oven-dry density of PSCC having 28-day compressive strength in
between 38—46 MPa is 18.7% lower compared to the case of normal weight concrete.

PSCC has structural grade splitting tensile strength and flexural strength. However,
POC content helps to gain these strengths up to a certain limit (50% POC content
and 50% OPS content). After this limit, it tends to yield lower strength values.

The modulus of elasticity increases with the increase of POC content in PSCC.
However, if the POC content is greater than 50%, the modulus of elasticity is greater
than 10 GPa, which conforms to the lightweight concrete requirement.

The developed simplified equation easily determines the modulus of elasticity from
compressive strength.

The regression analysis of relating compressive strength of PSCC with UPV shows
good correlation. The value for the R?is 0.8981.
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1. INTRODUCTION

People with color blindness do not have the ability to distinguish between certain
colors. In life, color blindness has variant negative impacts on the growth of individual
patients. There are two types of color blindness, namely partial color blindness, in which
the person could not distinguish certain colors, and full color blindness, where only
white, grey, and black could be seen. According to the statistics, about 1 in 12 men (8%)
and 1 in 200 women (0.5%) suffer from color blindness in the world. The most common
form is red-green color blindness which affects men more than women [1].

Distinguishing between colors has been a serious problem faced by blind and color blind
people. Problems can emerge in performing daily routine activities such as choosing and
preparing food, gardening, driving a car, and selecting clothes. In addition, they are often
limited in their ability to interact socially and have difficulty finding suitable employment as
well. Converting colors to sound and vibration is the proposed method to combat this
problem. When we look at certain colors, they can impact our emotions. For example, the
color red is usually associated with aggression, orange is seen as energetic, yellow is
associated with happiness, and green with nature or natural elements. The proposed system
will allow a user to feel different vibrations to represent these emotions and hear the name of
the color through speakers/earphones.

2. PREVIOUS WORK

There is an extensive literature on color recognition, but only a few works on
converting colors to sound or vibration. Rashid et al. [2] proposed a wearable device
that is able to identify colors and convert them to sound by speaking out the name of
the color in two languages via wire or Bluetooth headphone. The device was developed
using an Arduino Nano microcontroller. As reported by Cavaco et al. [3], color and
light information could be converted into sound using a special software tool, SonarX
that works in real time. This tool converts digital images into sound by mapping the
HSV parameters of these image pixels into audio parameters. Palsokar [4] suggested a
system that provides color perception based on RGB-HSL of the captured color image
through auditory substitution. RGB color in the audio signal color model is mapped to
HSL.

Manaf and Sari [5] designed and implemented a color-blind aid system. They
developed finger interaction between the user and colored objects with a sound
augmented reality concept. This work used two platforms: a Windows Embedded
Standard 2009 (WES2009) and a system based on Windows Phone 7. Rini and
Thilagavathi [6] proposed a system that can recognize cloth patterns and colors by using
a support vector machine (SVM) algorithm. Identifying the color can be done using a
normalized histogram of each image in the HSI color model. The features that were
obtained from the image were extracted using three descriptors: radon signature and
wavelet sub-bands. There were training and testing for a dataset of 627 images of four
different clothing pattern designs. Trifanica, Butean, Moldoveanu and Butean [7]
demonstrated that colors could be perceived into vibration with the use of an Xbox
gamepad.
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Fig. 2: Hatched area of 2-dimensional autoregressive model.

3.2 Adaptive Trimmed Mean Filter (ATMF)

ATMF is applied to the output denoised image of the AR process. The aim of applying
ATMEF is to remove lowest and highest variations in the pixel values and average out the
remaining neighborhood pixel values. The whole image is divided into 7 x 7 smaller blocks
and the local mean and variance of each block are computed. ATMF for an m X n image is
given by the expression: [16]

9) = FG.) —Z— [F(if) = Usr Q)

where g(i,j) and f (i, j) represent the output and input images, respectively. The Ujr is the
local trimmed mean, o'2,, is the overall noise variance, and o2, is the local noise variance.
If 62, is close to zero, it produces an output very close to the input image f (i, j). Likewise,
if 02, > a2, it also produces an output pixel close to f (i, ). Otherwise, this filter outputs
a pixel close to the local average. Uy for an m X n image is given by expression in: [16]

mn—o £y ©6)
(x.y)EN;;

Upr =

where o is the total number of maximum brightest and darkest trimmed pixels and f'(x, y)
is the sum of remaining pixels. ATMF removes abnormal pixel variations, preserves
boundaries at their true position, and also removes blurriness effects [17].

3.3 Power-Law Transformation

The power-law transformation is applied to the resultant image of the ATMF for
contrast stretching and to improve visual quality. The power-law transformation can be
expressed as follows [17]:

s=crt 7)

where ¢ and y are positive constants having values 1 and 3 respectively and r is pixel
intensity value of the image.

4. SIMULATION AND DISCUSSION

The proposed model is applied on artificial scintigraphic images having different image
statistics corrupted with Poisson noise. The AR model provides a good result with 40%
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number of nodes in which their residual energy are lower than average energy of all
nodes through the route. In other words, this shows the number of nodes of which
residual energy is in crisis situation. In this way, we pay attention to the energy of
each node in the route separately.

‘When the RREP packets reach the source node, (S), the required time for the route
discovery is written in the packet of that route by the source. After the time of
receiving the first RREP packet, the source waits until the next T time and gets all
the RREP packets which reach in this time span and after that, each RREP packet
reached is discarded.

After receiving all the RREP packets, the source should calculate Ne for every
packet using Eq. (4). This parameter (Ne) shows the stability of the route in the
aspect of residual energy of all nodes in that route. Lower Ne causes less route failure
probability and more stability of the route; so it improves the throughput and the
lifetime of the network. Note that N=Hop count (HC).

Ne

Ne=— (@)

As said before, the Pmin for each route is available in the RREP packet of that route.
More Pmin causes more stability and less link failure probability in that route and so it
increases the throughput of the network. Also, it reduces end-to-end delay because of
eliminating extra rerouting processes.

3.2.3 Selecting Route

Finally, a route should be chosen from all of the discovered routes [25]. Selection of a

route depends on the priority of the source node(S) and it is done using Eq. (5).

Ui= 0 Prin+(1 = @) o= 3)

The selecting route process is done as follows:

If the source (S) node wants to choose a more stable route from the aspect of channel
access, it should choose 0.5 < a <1 first and then calculate U; for all of the
discovered routes. The route which has the maximum amount of Ui is selected. (if
a =1, only Pmin is important).

If the source prefers to choose the more stable route from the aspect of residual
energy of all its nodes, it should consider 0 < @ < 0.5 and then the route with the
maximum amount of Ui is selected for sending data. (if @ =0 ,so just Ne is
important for the source)

If two factors of channel access and residual energy of nodes are equally important
for the source, o should be considered 0.5 and then selected the maximum amount
of Ui

So the route with the maximum amount of Ui is selected and the other discovered
routes are kept as backup routes.

After selecting route (i), the data packet should be sent through that route (i). The
Troute should be inserted in the data packets.

For example, in Fig. 1, we suppose that for the source node (S) two routes to the destination
have been discovered.
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Electrochemical impedance spectroscopy (EIS) is one of the electrochemical
measurements that is widely used due to its high sensitivity and non-destructive operation. This
method measures the changes in the electrode and solution interface due to the interaction with
the captured analyte in a real sample. It utilizes a low amplitude sinusoidal perturbation as a
function of frequency evaluation of a non-destructive steady-state technique that is capable of
probing the relaxation phenomena of like-affinity reactions [34]. Apart from EIS, cyclic
voltammetry (CV) and differential pulse voltammetry (DPV) are also commonly used in this
detection of dengue, which possess the ability to measure both reduction and oxidation
potentials. However, an optimal direct current is required to minimize current interference
issues.

(a) L

Potentiostat

Working
electrode’

1

1

Counter 1

clectrode 1 Electron transter
I (ed/ox)

Reference i

electrode
1
1

I electrolyte | S ot e————— e —_

Counter
electrode (CE)

lectron transfer Working
(Red/0x) electrode (WE]

CE connection Reference

‘electrode (RE)

RE connection

Fig. 5: Three electrode setup for electrochemical measurements using
(a) Conventional and (b) commercial screen printed electrodes.
Tllustrations were redrawn, according to [35].

To date, much of work has been done in the development of electrochemical biosensor for
dengue detection. Figure 6 shows an impedimetric biosensor to test neat serum for NS1 dengue
diagnosis [36]. The commercial screen printed gold electrode (SPGE) biosensors have been
utilized via mixed self-assembly monolayer (SAM) application. This activated mixed self-
assembly monolayer (SAM) — with N-hydroxysuccinimide-N, N-(3-dimethylaminopropyl)-N’-
ethylcarbodiimide (NHS-EDC) reagent and bovine serum albumin (BSA) as a blocking agent
has been immobilized on the gold electrodes. The impedance response was measured via an
aqueous electrolyte of Ks[Fe(CN)s], Ka[Fe(CN)s]-3H,O. Although their immobilization
method was outdated, they obtained a low limit of detection of 3 ngmL! and 30 ngmL.", in both
NS1 protein measurement in phosphate-buffered saline (PBS) and serum samples, respectively.
Furthermore, they observed a good selectivity test via 2 pgmL ™ of fetuin in PBS (blood protein)
in order to evaluate possible non-specific interactions with the electrode. Consequently, it
showed that fetuin showed a response for less than 3% of blank samples. This result was in
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Keputusan menunjukkan kapasiti pertumbuhan terbanyak (Xma) C. vulgaris telah
berkurang daripada 1.820 Au kepada 0.245 Au apabila ketumpatan cecair ammonia
dikurangkan. Walau bagaimanapun, tiada perubahan ketara pada kadar pertumbuhan
(umax) dapat dilihat. Data kadar pertumbuhan kemudiannya dikemas kini pada model
pertumbuhan logistik. Model pekali penentu (R?) telah direndahkan di mana cadangan
untuk mengubah model adalah diperlukan.

KEYWORDS: aqueous ammonia; Chlorella vulgaris; growth kinetics; logistic growth
model

1. INTRODUCTION

Climate change and global warming issues related to excessive emission of CO have
been deliberatively discussed over years. To address this problem, Malaysia has
participated and pledged to reduce 40% of CO2 emission intensity by 2020 and re-pledged
for 45% of CO» reduction by year 2030 [1,2]. To achieve the goal, CO> mitigation is part
of the crucial areas identified by The Paris Agreement [1]. Microalgae and cyanobacteria
have potential in mitigating CO> levels in the atmosphere as well as capturing directly
from industrial plant flue gas [3-5]. The growth of photosynthetic microalgae is directly
related to the rate of CO, fixation from the atmosphere. Their ability to grow rapidly and
undergo photosynthesis makes them strong candidates for use in mitigating CO: levels [6].
However, the removal rate is still slower and the fixation capacity is lower compared to
the chemical solvent absorption process using amine or aqueous ammonia [7,8].

Integrating chemical and biological systems to enhance the removal while
simultaneously fixing or sequestrating CO; for its bioproducts, such as biofuel [9, 10],
animal feed, or stable isotopes biochemical compound [11] derived from the microalgae,
seems appealing. Previous studies show that Chlorella vulgaris a green microalga, was
able to grow in wastewater containing a high level of ammonia [12,13]. The growth varied
with the ammonia concentration at the respective process conditions, which is mostly no
aeration or supply of CO», and the growth was limited by the toxicity of the free ammonia
present in the culture. Thus, it is important to assess and understand the growth of C.
vulgaris in the presence of aqueous ammonia and model the growth.

Generally, like any other microorganisms, there are six phases of C. vulgaris growth
in a batch culture which are lag, acceleration, growth or exponential, decline, stationary,
and death phases (Fig. 1). A general growth model is represented by the exponential
growth model of Eq. (1) [14]. This mathematical model equation, when plotted, will
produce a J-shape curve where the exponential growth is represented by umax, Whereas, the
typical growth curve shown in Fig. 1, has an S-shape (lag phase to stationary phase). The
S-shape growth can be better represented by the logistic growth model of Eq. (2) which
was originally proposed by Verhulst in the eighteenth century [15]. The model provides
carrying capacity (Xmax) as a moderating force in the growth rate [15] which is influenced
by substrate depletion as well as toxic compounds in the environment [16]. The integral
form of Eq. (2) is shown by Eq. (3).

a = fmaxX M
dx Komax — X

a _ Tmax = 4 2
Gt = s () ¥ @
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on the lift (L) to drag (D) ratio. With the improvement in computing hardware and parallel
algorithms, researchers and industry are increasingly relying on CFD simulations.

The airfoil NACA 23012 [1] has been chosen in the present study with airfoil chord
length ¢ = 1m. NACA 23012 is interesting for some CFD analyses due to is high
aerodynamic performance at low flying velocities. It develops high maximum lift
coefficient (Crmax) and high stall angle (ostn). According to reference [1] , its geometric
characteristics are as follows:

Thickness: 12%

Maximum thickness position: 30%
Maximum chamber: 1.83%
Maximum chamber position: 13%

In the present work, the incompressible Reynolds-Averaged Navier-Stokes (RANS)
equations are numerically approximated by using the open source finite volume solver
OpenFOAM [2]. In the present research, a parametric CFD study of the flow around a
NACA airfoil have been conducted and the significance of mesh quality on prediction of
lift and drag coefficients have been discussed.

2. MESH QUALITY

In CFD simulations, the accuracy of the solutions are highly dependent upon on the
quality of the mesh. There are several mesh quality metrics, some of the most critical
parameters are orthogonality, skewness, smoothness (also termed as uniformity, growth
factor, growth rate or change in cell size) and aspect ratio. It should be noted that the present
study is done for two dimensional situations only.

According to reference [3] - "skewness has an adverse effect on the accuracy of
interpolation on the face, non-orthogonality increases the error of the approximation of the
surface-normal gradient, and nonuniformity reduces the order of the approximation of the
surface-normal gradient to first order". Interested readers can consult references [4]-{7] for
more information about mesh quality and influence these parameters for successful CFD
analysis. Brief explanation regarding each parameters that affect the mesh quality is
described below as stated in reference [8].

2.1. Non-orthogonality

Fig. 1 shows a simple representation of mesh non-orthogonality. By definition, mesh
non-orthogonality is the angular deviation of the vector S (located at face center f) from
vector d connecting the two adjacent cell centers P and N. Mesh non-orthogonality mainly
affects the diffusive terms as it adds diffusion to the solution [8].

Fig. 1 Mesh Orthogonality
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Step 2: Compute the minimum squared Euclidean distance for EDégz,sigml(H),
ED;g&,smtm[ (H) and ED(Z;g&, Joine(H), respectively. Employing Eq. (3-5), considering

all possible combination of Ny = (NT;“”).

Step 3: Choose the minimum instantaneous minimum square Euclidean distance for each
condition, i.e.

2(£) . 2(8) 2(¢) 2(8)
EDgsy (H) = mln{EDGSMﬁs‘ignul (H)rEDL;SM—sparial(H)rEDGSM—]oim(H)} ©

Step 4: Select the antenna subset that has the largest instantaneous minimum squared
Euclidean distance among the candidates in szep 3, using:

(2
Lucteceea= max {EDGGI ()} @

where N is the possible antenna pairs in the corresponding vectors in the channel matrix H.

Thus, the selected transmit antenna will be employed for transmission at the next
transmission instant.

2.2.2 TAS Based on Channel Amplitude and Antenna Correlation for the GSM System

Employing the concept of channel amplitude with a decision of “the larger the
amplitude of the channel, the better it is” as investigated in [8], and an antenna correlation,
a concept was investigated in [20], transmit antennas were discarded based on high
correlation. Employing both channel amplitude and antenna correlation, which are sub-
optimal techniques will impose a very low CC [15]. This motivates the application of this
technique to the GSM system. Algorithm 2 presents the step/procedure for the
implementation of the channel amplitude and antenna correlation technique.

Algorithm 2

Step 1: Construct an Ng X Nr,,., dimension channel matrix, where Nr, , is the total
number of transmit antennas available, which is greater than Ny..

H=[hyhyhs.. hy,,,] ®)

Step 2: Compute the channel amplitude using ||[H|| for the above channel constructed
in Step I and sort in descending order.

Step 3: Choose Ny + 1 such that the dimension matrix becomes Ny X (Nr + 1), i.e.
H= [hl h; ... hNT+1] )

Step 4: Calculate the angle of correlation of the channel combination similar to [21] and
[22] using:

e
0 = arccos (Hnau.:uhbuy a0

Step 5: Arrange the angle of correlation in vectors and eliminate the smallest angle
(highest correlation) from the channel Ny + 1 computed in Step 4.
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sokongan keputusan bagi mencapai jangka hayat transformer. Hasil simulasi menunjukkan
ketepatan yang tinggi dan kesesuaian cadangan kaedah ini dalam menganggarkan masa
penukaran transformer secara ekonomi.

KEY WORDS: Economic Replacing Time of Transformer, Monte Carlo Algorithm,
Neural Network and Pareto Distribution.

1. INTRODUCTION

In general, the asset management of Transformer is noticed to be one of the most
important areas of management regarding power system equipment. Assessing the assumed
term when transformers will require to be changed, demonstrates a very significant asset
management activity, particularly in consideration of the current aging status of the
throughout power system network. The immense investment shown by power transformers
and the significant duty they have in the power network are other factors that confirm the
significance of the selection of suitable replacement times. since technical issues and
economic factors are involved in aforementioned timing, management must be involved in
decisions . Several tests including tests for moisture content [1, 2]; oil gassing tendency [3,
4]; and partial discharge (PD) [5] can be carried out for obtaining data about a transformer
technical performance. Other tests, such as the polymerization degree (PD) and the retained
tensile strength of the paper insulation, cannot be carried out because they need disposal to
the insulating paper into the transformer. As a result, complete test results would prepare a
generic evaluation of the circumstances of the transformer, but they would not concede any
quantitative data regarding its life anticipation. Obvious examples are transformers that have
prepared years of service and as a result they are diagnosed to possess significant amounts
of sludge in the oil. In the case of PD in oil-immersed transformers the PD intensity can
change significantly with time, so that an enhanced PD intensity require not necessarily
imply impendent failure, as a result, it is not possible to approximate their life expectancy
in terms of PD intensity. Thus, it is obvious that diagnostic tests supply effective information
regarding the condition of transformers and can disclose problems, however, they do not
yield the type of deterministic quantitative data regarding life expectancy that is needed for
the future planning of power network. As the physical life of a transformer increases, the
probability of its failure increases due to the aging of its components, and as a result it will
be increased the costs of power interruptions and repairs of power transformers.. From
economic point of view it is wisely to replace a transformer before it reaches to its physical
end of life [6]. making decisions for transformers replacement in suitable time from
economic point of view have appertained the operating and maintenance costs of the
transformer[7-10]. However, the algorithm of economic replacement, as proposed in [7-10],
have not used the realistic parameters for transformers. To be more precise, the impact of
the failure rate of transformer on operating and maintenance costs has not been considered
[11-13]. Likewise, the economic replacement approaches presented in [7-10] do not
consider the uncertainties intrinsic in rates of failure and repair. The asset annual
unavailability, the cost of interruptions and repairs are the factors that are affected from the
aforementioned uncertainties. The interruptions cost is itself not taken into account, and the
annual present worth computed for the transformer is based on a depreciation method that
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As mentioned, the aim of the proposed methos is estimating the end of normal life time
and economic replacement time of transformer when it is considers health history of the
transformer. Fig .1 shows economic algorithm of transformer replacement time from the
beginning to the end. The proposed method have two main stages. In the first stage of this
algorithm, ANN has been utilized for estimating the amount of furfural to determine the
transformer DP value. Also, after health history has been created using Pareto distribution
function, utilizingMonte Carlo search algorithm end life of transformer can be estimated. In
the second stage, an economic method has been proposed which compares economic
valuation of aged transformer with young transformer to determine economic replacement
time of old transformer.

3. DATA INITIOALIZATION AND FUNDAMENTAL OF
PROPOSED TECHNO-ECONOMIC CONCEPT

3.1. Estimation of Furan Content

The impurities in the oil of transformer such as oxidation and water content are measured
by breakdown voltage (BDV) . one of the significant sources of to enhance the water content
in transformer oil is Cellulose aging process. As a result, the oil BDV and furan content in
the oil of transformer are correlated. Also because of paper and oil degradation, water is
generated in the transformer oil . the strength of dielectric is decreased as a result of creating
high stressed areas in the insulating substance which catalyzes the aging process. Thus, from
paper insulation degradation point of view, water can advance and result in the insulation
degradation .because of increasing hydrolysis of cellulose paper, acidity in transformer oil
causes the degradation of paper insulation . the latter process eventually leads to generate
glucose which transform to furanic combinations in transformer oil. Utilizing disolved gas
analisys, concentrations of CO and CO2 can be measured. One of the effective index to
evaluvate of cellulose paper thermal degradation is The concentrations of CO and CO2
gases. As a result, CO2/CO ratio is utilized in utilities as a index for paper insulation
degradation detection in transformers. it should be noted that both CO and CO2 are created
in transformer oil as a result of the destruction of the transformer oil and not merely cellulose
paper, which decreaes the reliability of these gases to evaluvate the solid insulation
substance of the power transformer.

In this paper, back propagation neural network is used to estimate furfural. Back
propagation networks are multi-layer networks with nonlinear transfer functions. Back
propagation networks are used to approximate a function, finding the relationship between
inputs, and outputs and classification of inputs. Also they usually have one or more hidden
layers of neurons with a Sigmoid transfer function and an output layer which mainly uses a
linear function. Fig. 2 shows a two-layer Tansig/Purelin network architecture which
includes a hidden layer and an output layer with back propagation structure. This network
can be used to approximate any function with a limited number of discontinuities [20].
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8. CONCLUSION AND RECOMMENDATIONS

Antimicrobial agents imparted onto fabrics play an important role in preventing
discomfort and odour and reducing the risk of skin infections caused by fungi and other
pathogenic bacteria. However, using triclosan and QACs can cause environmental and
health concerns whereas PHMB and N-halamine are still good alternatives to impart the
antimicrobial properties onto the fabrics. In view of these phenomena and the adverse effect
caused by triclosan and QACs, it is recommended that further research should be done to
discover new alternatives involving the use of non-toxic ingredients in producing fabric
products with potent antimicrobial properties. There should be intensive research on using
nanotechnology as a new method to develop antimicrobial fabrics. The development of
nanotechnology allows for discovering the antimicrobial properties of metal and metal oxide
nanoparticles that can be applied to develop antimicrobial fabrics.

In general, the antimicrobial potency of synthetic antimicrobial agents can be very high
compared to natural antimicrobial agents. In fact, synthetic antimicrobial agents can exhibit
a wide combination of salient properties compared with natural antimicrobial agents. This
is coupled with the fact that the production and application of synthetic antimicrobial agents
and antimicrobial fabrics can be highly cost effective. However, there is still the lingering
problem of possible human toxicity and possible sacrifice of the environment’s integrity. It
is therefore recommended that further research should tend towards the use of antimicrobial
agents obtained either from plant sources or from microorganisms. Although the efficiency
of naturally derived antimicrobial agents is lower compared to synthetic antimicrobial
agents at the moment, there is room for improvement. Rigorous research in this area would
help to ensure that the next generation of antimicrobial agents are safe to be used for human-
related applications as well as ecologically friendly.
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was set to zero. The result of the sound and vibration were accurate based on the colors that
were detected by the camera. The speech sound uses English language. Figure 6 shows the
steps and the overall system diagram.

Detection of Sensor detects Name of the Vibration is
object’s a distance of colour is activated with
colour less than Sem pronounced  different frequencies
depending on the

colour detected

Fig. 6: System setup.

6. CONCLUSION

Hearing colors and ‘feeling’ emotions is the best way to permit color blind and
blind people to distinguish between colors. Nonetheless, the most important problem
that was faced in this project is the lighting surrounding the objects that significantly
affected the camera during the detection of the colors. The results shown above are
divided into two sections: RGB to HSV color conversion algorithm and neural
network with decision tree algorithms. The neural network and decision tree
algorithms have shown good performance and high accuracy as compared with RGB
to HSV color conversion in recognizing colors. In addition, the sound system and
vibrations were verified on the system and the results were shown to be reliable and
efficient.
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3. RESULTS
3.1 Powder Characterization

The XRD pattern of the wet chemical precipitation-derived powder is shown in Fig. 2.
From the XRD pattern in Fig. 2, HA is the main phase as the peaks present are attributed to
hydroxyapatite according to the standard data of the card no. 09-432. The phase purity and
crystallinity degree of the synthesized powder have been confirmed by the presence of sharp
and clear peaks. The TEM image in Fig. 3 shows the nanorod shape of HA particles, with
the sizes of 150-300 nm length and 10-30 nm width.

Poson2Thea Copper ()

Fig. 2: XRD pattern of the wet chemical precipitation-derived powder.

Fig. 3: TEM micrograph of the wet chemical precipitation-derived HA powder.

The existing functional groups in the as-synthesized powder were measured using FTIR
and the spectrum shown in Fig. 4. The bands at 1455 cm™ and 874 cm! suggest the presence
of CO* in HA powder [15,16]. This might happen due to the adsorption of atmospheric
carbon dioxide during the synthesis process [15,17]. PO* derived bands appear at 1025 cm™
1,602 cm™ and 560 cm™ [15-18]. The FTIR and XRD measurements have proven the as-
synthesized powders to be pure HA.
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u =2y (—1+5u—14u” +32u° / ag +8u” + 2u* +13v —16uv —31u v+ ), 25)
v = o (—Tu+18u* —15u® + 4u* +v+13uv —23u’v —3v> —39ury® —--), (26)

where 4, =ag /96 and X, is given in Eq. (12). The algebraic relation between 1, and 1,
is:

o =%/3 @7
Therefore, Eq. (26) takes the form:
v = Ao (=Tu+18u” =150 + 4u* +v+13uv — 230’y —3v> 39> —--) /3. (28)
The power series solution of Eq. (25) and Eq. (28) in terms of A, are:
U=y =5\ +(=26/3+32/al)\}y +++, (29)
V=T /2+1661%/9+(2194/27 — 448/3ad) Kb +-+-. (30)

Substituting the values of # and v from Egs. (29)-(30) into Eq. (24), the third-order
approximate angular frequency is:

8 256 6144 2359296 3538944

m:[l a 3a} af 3054  161a) +] 61

Thus, the third-order approximate period of Eq. (8) is:

2 4 6 8
L=2a1 %, % 5% 0554 ) 6
8 256 6144 262144

The third-order approximation of Eq. (22) measures a more correct result when a suitable
truncation principle is used. Using the truncation principle, Eq. (23), takes the following
form:

1-0 +aj@* | 4 —u+ 0*u+ajo’u/2 +11a;0’u’ | 4—Taj0’u’ | 4
—v+o'v-3a;e™v/4+15a;0’uv/ 4 =0,

—a;@’ | A+u—90’u +5a;0’ul 4—Talo’u’ | 4+3ale’u’ /2

+3ai0’v—alo’uv/4=0, 63
—Taiw*u !4+ 11ao™u® | 4—alo’n’ | 2 +v —2560%y + alw’v]2
+5a;0’uv/4=0.

The first equation of Eq. (33), can be written as:
o =(1-u-v)/(1-a}/4—u—au/2-1laju’ /4—v+3alv/4+--). (34

By using the same mathematical manipulation discussed above, the nonlinear algebraic
equations of # and v are:
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e WCSPH showed a good overall agreement in the prediction of hydrodynamic
coefficients, namely added mass and damping when compared with theoretical
and experimental data.

e Convergence analysis was carried out considering most small discrepancies
recorded were observed at comparatively low frequencies. However, the results
do not improve significantly for both i) refine particle resolution and ii) extending
the fluid domain.

e Results from damping coefficients particularly in sway and roll damping suggests
that viscosity effects do exist in both experiment and WCSPH, which creates flow
separation and generation of vortices at sharp corners of the box.

e The result might be improved with boundary treatment to smooth out some
pressure fluctuation between fluid and rigid particles, which is not discussed in
this study. Improvements could also be made using double precision for particle
position or variable particle distribution near the vicinity of the rectangular
section.
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To date, this group has been continued their projects on kinetic analysis of [gM monoclonal
antibodies binding to DENV-2 antigens using the SPR technique [48]. In these projects, prior
to dengue sample injection, a chip of gold sensor surface was initially activated with
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the receiver. All the parameters in equation (2), except the distance, d, are all system
constants.

The fundamental relationship, known as the free space or Friis equation, is derived from
equation (2) as;

B(d) 2 Y v ¥
7 *GfG'[om)d) *G‘G{Wd] @

where v is the velocity of radio waves. Equation (3) shows that free space propagation
obeys an inverse square law, which is a principle that expresses the manner with which
radiant energy propagates through space. The law states that the power intensity per unit
area from a point source transmitter varies inversely according to the square of the distance
from the source. As a result of the inverse square law, the path loss in free space propagation
prediction increases with the square of the transmission frequency. Similarly, both the path
loss and received power increase and fall, respectively, by 6 dB when the operating
frequency and range are doubled. Thus, high gain antennas can be used to compensate for
this loss [21].

Fortunately, design for high-gain antennas at frequencies in and above the VHF band
is relatively easier. This provides a remedy for point-to-point or fixed wireless links using
isotropic antennas, usually used in VHF and UHF links. Thus, for two isotropic antennas
(G, =G, =1) with a distance,d , between them, the free space path loss is expressed

mathematically in [20, 22, 23] as;
L,(dB)=3244+20log,, f +20log,,d 4)

where all the parameters are same as earlier defined.

‘When the transmitting antenna is located in free space, it has a gain, G,, in the direction

toward a receiving antenna. Thus the power density, W, at a distance, d , in a specified
direction is expressed in [21] as;
w_ PG _E

T (©)

where E is the electric field strength and 7 is the characteristic wave impedance of free
space.

Since it is convenient to write the expression for the electric field strength at a known
distance from the transmitting antenna than the power density or power per unit area [21],
equation (5) can be expressed as;

E* _EG,

= 6
1207 47d* ©®
This implies that;
J302G,
E=r ]

As a result of the convenience of expressing the electric field strength for free space, the
free space propagation model, Eq. (7) was employed as the model propagation for this study.
The model performances in the two environments where this study was conducted were
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added with about 80% water. The remaining 80% SP was added after 5 minutes of mixing
into the pan mixture while continuing the mixing process for 10 min. Afterward, the samples
were cast in steel molds and vibration table to compact the specimens. The specimen casting
follows the code BS 1881 [22]. The samples were demolded after 24 hours. Curing was
continued until testing days in water at a temperature of 28 + 2 °C. To obtain average values,
three samples of each category were prepared.

2.4 Measurement Device and Experimental Testing

At the outset, the slump tests were performed for the LWAC mixes. The LWAC
specimens’ compressive strengths were measured for the 1%, 3%, 7% and 28 day. Flexural
tensile strength and splitting tensile strength were tested on the 3rd, 7th and 28th day as
well. The modulus of elasticity was measured on the 28th day. All the tests followed BS
1881: Part 116 [22] employing a universal compression testing machine of 3000 KN
capacity, which maintained a loading controller rate. The results of the tests were then
averaged for the three randomly selected samples for every category. Figure 2 shows the
equipment setup for (a) the flexural strength test and (b) the compressometer for modulus
of elasticity (Es).

Fig. 2: Equipment setup for (a) the flexural strength test, (b) the compressometer for Es.

3. RESULTS AND DISCUSSION

3.1 Workability

The workability results of PSCC are presented in Fig. 3. Each and every trial mix shows
acceptable workability. As the water-cement ratio and the usage of SP were kept quite
constant, identical slump values are expected with acceptable workability. P50 shows the
lowest slump value of 50 mm. The slump of other trial mixes ranges from 55 mm to 70 mm.
In the P50, about 13% more fine aggregate is used than other trial mixes. Hence, the total
surface area in the P50 has increased. Therefore, P50 absorbs more water than others. The
slump value of P50 has been found to be lower than other mixes as the W/C ratio and amount
of SP are the same. The compaction of this mix is satisfactory among the trial mixes. All
the coarse aggregates were taken as saturated surface dry condition (SSD). Therefore, in
measuring the slump value, no influence of coarse aggregate has been observed. Mehta and
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6. CONCLUSION

Growth of C. vulgaris in BBM with continuous air pumped into the culture was
observed for a duration of 12 days to study the growth characteristic of C. vulgaris before
introducing CO; and ammonia. The growth profile exhibits all phases (except death
phase), with a significant extended stationary phase starting from day 4 onwards. Due to
that, subsequent experimental runs were conducted for only six days.

Subsequently, eight runs were conducted at various concentrations of ammonia from 0
mg/L to 1920 mg/L with 15% (v/v) of CO; aerated at the volumetric flow rate of 0.5 Lpm
under illumination at 3500 Lux (12 light:12 dark) at 27°C. The highest growth was
observed from the culture with 0 mg/L of aqueous ammonia aerated with CO,. C.
vulgaris growth capacity however declined with the increase of ammonia concentration.
The data were also not well fitted into the logistic growth model as the concentration
increased, suggesting modification of the model is required. The pH of the culture
medium is influenced by growth of the cell in the presence of ammonia.
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the network of cement paste [13]. Wang et al. [19] also demonstrated that the addition of
0.5 wt% PEG 200 decreased injectability of CPC as compared with using only water
because the viscosity of the paste was higher.

Fig. 8: Effect of PEG addition on injectability of CPC prepared with
the P/L ratio of 1.3.

3.2.3 Mechanical Strength

A compressive strength test of the CPC has been done to investigate the effect of P/L
ratio on the mechanical strength of CPC. Figure 9 shows the result for the compression test
of CPC with different P/L ratios. The average strength of CPC without addition of PEG
ranged from 0.590 MPa to 1.344 MPa. The highest strength is 1.344 MPa, achieved by CPC
with the P/L ratio of 1.3. The increase in P/L ratio enhances compressive strength of CPC.
However, the strength starts to decrease to 1.106 MPa and 0.621 MPa when the P/L ratios
of 1.5 and 2.0 were used, respectively. This is because of insufficient water content, thus
hampering the formation of apatite via dissolution-precipitation mechanisms.

1.344
1.106
0.621
13 1.5 2
P/LRATIO

Fig. 9: Compressive strength of CPC with various P/L ratios.

‘When PEG is added into CPC, the strength is in the range of 1.167 MPa to 1.786 MPa.
This shows the incorporation of PEG has improved the compressive strength of CPC. Figure

199





OEBPS/image/V19-2-ALL22.png
IIUM Engineering Journal, Vol. 19, No. 2, 2018 ‘Mat Zain et al.

6. SYNTHETIC ANTIMICROBIAL FABRIC TREATMENT

To date, a number of synthetic antimicrobial agents have been applied to impart
antimicrobial properties to the fabrics. The summary of different types of synthetic
antimicrobial agents tested on different types of fabrics, the tested microorganisms, efficiency,
and durability are presented in Table 3. It can be inferred that cotton and wool impregnated
with QACs exhibited excellent antimicrobial activity. The cotton fabrics with QACs show
antimicrobial activity even after 30 laundry cycles. However, nylon impregnated with QACs
shows low durability against laundering. On the other hand, PHMB shows low antimicrobial
activity on cotton fabrics. In contrast, non-woven fabrics and cotton treated with triclosan
displayed good antimicrobial activity. Notably, knitted cotton displayed good antimicrobial
activity even after 50 laundry cycles. In another vein, cotton fabrics impregnated with N-
halamine show less antimicrobial activity. However, the antimicrobial resistance of the cotton
with N-halamine is generable by regular laundry exposure to chlorine bleach and can withstand
more than 50 standard machine washes without deterioration. In summary, QACs exhibit
excellent antimicrobial activity against different types of bacteria while triclosan and N-
halamine exhibit excellent durability against laundering. However, PBHB impregnated fabric
shows less effectiveness of antimicrobial activity.

7. FUTURE TRENDS IN ANTIMICROBIAL FABRIC

It is well established that most synthetic antimicrobial agents are obtained from
petrochemical-based sources involving the use of different hazardous organic solvents that pose
threats to both human and environmental health [99-102]. It is also well known that
antimicrobial potency is not the only important property in antimicrobial fabrics, but there is a
need to consider environmental and human health during their use [4]. Therefore, high
importance is being placed on, and attention is recently being concerted towards, the use of
environmentally friendly, non-toxic, antimicrobial agents [99]. The main benefit of this
approach is that natural antimicrobial agents do not elicit any observable health related
problems both at production stage and during the use life of the antimicrobial fabrics [99, 103].
However, there are concerns about the antimicrobial durability of naturally modified
antimicrobial fabrics.

On a general note, antimicrobial fabrics may be obtained through chemical or physical
incorporation of antimicrobial agents onto the fabrics [50]. Chemical incorporation of
antimicrobial agents onto fabrics is often a good way to ensure lasting durability of the
antimicrobial fabric. However, it is very important that the antimicrobial agents should be
incorporated onto the fabric through covalent bond [4,50]. This would help to maintain the
integrity of the environment. The antimicrobial fabrics produced through this means have been
observed to be environment due to non-release of toxic substances into the environment, a
condition common with conventional antimicrobial fabrics [4].

The new trend in antimicrobial fabrics is therefore focused on the use of products that
contain covalently bound active agents unlike the leaching-prone conventional antimicrobial
fabrics. Initially, use of nanoparticles and nanocomposites was thought to be a way forward.
These inorganic nanoparticles are believed to be capable of opening new modern opportunities
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output, thus no additional layer was formed. Table 1 and Table 2 list recent biosensor methods
and development for detection of dengue as described in this work.

Table 1: Comparison of recent biosensors methods for detection of dengue

Method Advantages Disadvantages
Electrochemical 1. Cost effective 1. Less sensitive in non-specific binding
sensors 2. Ease of operation 2. Slow measurement
[36-38] 3.  Small analyte volumes 3. SPGE cannot be reused
4. Tabel-free detection
Piezoelectric: 1. Cost effective and well- 1. Very fragile
Quartz crystal suit/ fanctionalized for 2. Limit the sensor sensitivity when
microbalance (QCM) specific purpose react in liquid sensing resonances
. Label-free analysis frequency
[43-44] 3. Higher sensitivity 3. The sensitivity of sensor is dependent
compared to on thickness of quartz

electrochemical sensing

4. Cost effective production
when fabricated in array

5. The sensor can be reused.

Piezoelect 1. Non-invasive detection 1. Expensive of sensor fabrication
Surface acoustic (o liquid/blood) process
wave (SAW) 2. Easy miniaturization 2. Not suitable for liquid sensing
[45] 3. Cost effective production
when fabricated in array
4. Flexible sensor
5. The sensor can be reused
Optical: 1. Higher sensitive detection 1. Extremely expensive instrument
Surface Plasmon as compared to
Resonance (SPR) electrochemical and
[461.[48] piezoelectric sensing

2. Ease of handling
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Fig. 4: Effect of number of SUs on (a) packet delivery ratio, (b) throughput,
(c) end-to-end delay, (d) network lifetime, (e) control overhead.

5. CONCLUSION

In this paper, we have proposed a new routing protocol considering spectrum and
energy awareness in cognitive radio sensor networks (CRSN). The protocol tries to choose
the most stable route in the aspect of nodal residual energy or spectrum access probability
for sending data. As can be seen in section 5 of this paper, our proposed protocol has
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Tambahan pula, korelasi mudah telah dibangunkan bagi menjangkakan dengan mudah
kekuatan mampatan, kekuatan tegangan pecahan. kekuatan lenturan, keanjalan modulus
dan halaju signal ultrasonik konkrit ringan.

KEYWORDS: palm waste; oil palm shell; palm shell clinker; structural concrete; lightweight
aggregate concrete; high strength

1. INTRODUCTION

The recent trend in the construction industry shows increasing usage of lightweight
concrete, which is more advantageous than traditional concrete of the same grade. Structural
lightweight concrete allows engineers to use smaller structural elements due to the reduction
of self-weight. As the lightweight aggregate concrete (LWAC) reduces the structural weight
and hence the construction cost noticeably, it has a significant advantage over normal weight
concrete (NWC) [1,2]. For this reason, production of structural lightweight concrete is
becoming more popular every day in the construction industry. On the other hand, it is
presently a thoughtful issue to find a suitable way to manage the solid waste produced from
the agricultural and manufacturing industries [3]. Therefore, researchers expect to use the
waste materials from the manufacturing industry to produce LWAC [4-6].

Yielding more than 50% of the world’s palm oil supply every year has made Malaysia
into the second largest source of palm oil globally [7,8]. The OPS and POC are the residues
of the industry during palm oil production. Recently these agricultural wastes are being used
for landfilling and production of charcoal. This causes soil pollution and affects
groundwater supply. Therefore, its usage as a building construction material effectively
turns waste into resources; a very efficient waste management option as well as a very useful
structural design option. Obviously, the ideology can control the depletion of natural
resources as well as retain ecological balance.

The oil palm shells are light, flaky and have an irregular shape, as per the nut breaking
pattern [9]. As the OPS are hard and from a stable organic source, such materials do not
leach or contaminate the concrete mix with toxic constituents [10]. It is revealed in existing
works of literature that construction industries have introduced lightweight concrete using
OPS of around 40 MPa [11-14] and using palm kernel shell aggregate of about 25-30 MPa
[10] of 28-day cube compressive strength. Besides, POC is obtained from the blast furnace
where OPS and OPS fibers are burned at high temperature in a boiler to generate energy.
The lumped clinkers are then crushed and sieved to obtain the preferred particle sizes. The
fine aggregate has a particle size of less than 5 mm and coarse aggregate has a particle size
in the range of 5 — 12 mm. The compressive strength of POC concrete can range in between
25.54 — 44.89 MPa [3,15] that is clearly larger than the minimum strength requirement of
structural LWC of 17 MPa.

The limitation of OPS lightweight concrete is that it sustains less compressive strength
but the failure is rather ductile [16]. Steel fiber may improve the flexural toughness and
other mechanical properties [17]. Besides, POC in concrete largely improves the
consistency and compressive strength but in failure mode, becomes considerably brittle
[16]. However, all the studies have employed OPS or POC separately. It is also clear that
both OPS concrete and POC concrete have their advantages and disadvantages. In this study,
the feasibility of combining OPS and POC as coarse aggregate will be explored in depth in
the search to produce an improved high strength structural LWAC. The workability and
density, compressive strength, modulus of elasticity flexural strength, and splitting tensile
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attainable surface quality and dimensional accuracy of the produced product are quite
limited.

The surface quality of the parts produced by pure FDM method is significantly low
because of the Staircase effect pointed out by Pandey et al. [6]. Anitha et al. [7] showed that
the layer thickness of the FDM process plays the most vital role on the surface roughness of
the finished product. In order to improve the surface quality of the FDM parts, there are
several post-processing techniques (mechanical) available such as manual sanding, abrasive
flow machining, abrasive milling, hot cutter machining, ball burnishing, etc. described by
Chohan et al. [8]. Galantucci et al. [9] proposed abrasive milling using bulk lamellar
abrasive paper to achieve 90% improvement in surface finish with reasonable dimensional
accuracy. Pandey et al. [6] proposed a staircase machining approach for improving the
surface roughness of the FDM parts. Other post-processing techniques for the products
fabricated by rapid prototyping include Abrasive Flow Machining [10], Vibratory Bowl
Finishing [11] and Barrel Finishing [12]. Ferreira et al. [13] retrofitted a large-format FDM
printer to incorporate open source hardware and software, so that the printer can be used in
a versatile way for the future research. Liu et al. [14] also developed a large-scale double
screw 3-D printer to print large plastic product at a low cost. Boschetto et al. [15] proposed
a process plan to carry out a finishing operation on the FDM parts using the CNC milling
machine. Lee et al. [16] developed a machine where the FDM extruder and milling spindle
were mounted on the same frame and could be positioned on the workpiece as necessary.
This approach of the design made the overall structure of the machine bulky. In order to
maintain the product accuracy by avoiding any setup error, it is necessary to carry out the
post-processing of the FDM parts on the machine. Therefore, the main focus of this paper
is to propose a modular design of a hybrid system combining Fused Deposition Modelling
and CNC abrasive milling. The post-processing of the FDM parts was carried out by
abrasive milling on-machine thus any error due to workpiece transfer was eliminated.

2. MATERIALS AND METHODS

To carry out the finishing operation on the FDM parts, a hybrid system was developed
that integrates both the FDM and the finishing operation. In this project, abrasive milling
was chosen as the finishing operation (commercially available abrasive Dremel {aluminum
oxide} stone was chosen for this purpose). The material that was used to fabricate FDM
parts was PLA (polylactic acid). As mentioned earlier it is preferred to unify the primary
process (FDM in this case) and finishing process (abrasive milling in this case) into a single
platform so that any form of setup error is avoided due to the transfer of the workpiece from
one workstation to another. To achieve this unification, we chose a modular approach in our
design. Fig. 1 (a) shows the CAD (computer aided design) model of the developed system.
The system consists of three translation axes (X, Y, and Z) and one rotary stage. The rotary
stage was mounted on the Z axis that holds the milling spindle or the FDM heat extruder as
needed.

The heat extruder and the milling spindle were bought off the shelf as a standard
product. However, the attachment was designed in such a way that these two components
can be mounted on the rotary stage as necessary to ensure the modularity in the design.
Furthermore, as shown in the Fig. 1, two infra-red sensors (IR) were placed on the vertical
Z axis. The signal from these IR sensors ensures the parallelism of the heat extruder and the
milling spindle with the Z axis. Figure 2 shows typical signal output from the two IR sensors
received by the developed graphical user interface (GUI) for the hybrid system.
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where timax, t, Xmax, Xo and X represent the specific growth rate, time, maximum biomass
concentration, initial biomass concentration and actual biomass concentration,
respectively. The objective of this study is to assess C. vulgaris growth kinetics for its
ability to grow in various concentrations of aqueous ammonia with periodically aerated
CO; gas during the cultivation and model the growth based on the logistic growth
equation.

>

Time

Fig. 1: Growth curve of microalgae culture in batch with phases;
(1) lag, (2) acceleration, (3) growth, (4) deceleration, (5) stationary, and (6) death.

2. MATERIALS AND METHODS
2.1 Microalgae Cultivation

Stock culture of C. vulgaris was purchased from the Institute of Ocean and Earth
Sciences, University Malaya and was kept aseptically in a Bold Basal Medium (BBM). A
250 mL of culture solution was prepared in triplicates which contained 10% (v/v) of C.
vulgaris in BBM medium with the addition of aqueous ammonia at different
concentrations. Eight experimental runs were conducted at various aqueous ammonia
concentrations i.e. 0 mg/L, 30 mg/L, 60 mg/L, 120 mg/L, 240 mg/L, 480 mg/L, 960 mg/L
and 1920 mg/L. The culture was grown under illumination of 3500 lux from a white
fluorescent lamp for 6 days with continuous (24 h) supply of filtered air at 0.5 Lpm. Pure
CO, mixed with filtered air was supplied at a concentration of 15% (v/v) every day for 30
minutes continuously. The control of this experiment was conducted without aqueous
ammonia (0 mg/L) with continuous supply of filtered air without extra CO> (i.e. culture
acquired CO; from the air only). All experimental runs were conducted at room
temperature (27 °C) in triplicate. Each flask was fitted with two silicon tubes (one for gas
inlet and the other for gas outlet) and the culture was aerated for 24 hours with filtered air
generated by air pump through a silicon tube. The sampling for each flask was carried out
on a daily basis to measure C. vulgaris growth and the pH of the medium.

2.2 Determination of Growth Kinetic

Growth observation was based on the optical density (OD). The absorbance of C.
vulgaris was determined by measuring the optical density of a 3 mL sample at a
wavelength of 660 nm for every 24 hours using a UV-vis spectrophotometer. The data was
then fitted nonlinearly using a nonlinear regression software, CurveExpert Professional
software, version 2.4.0. The logistic equation model (Eq. 3) was selected to fit the data.
Eq. (4) was used to calculate uma and compared it to umar obtained from the logistic
growth model of Eq. (3). Doubling time was calculated based on Eq. (5).
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loss models for Route B, Route C, and Route D are 68.21458 + 0.000249d, 71.29911 +
0.000162d, and 71.98258 + 0.000162d, respectively. The overall obtained path loss
propagation model developed, which is the average value of the four routes, is expressed
mathematically as 71.29513 + 0.0003405d. Similarly, from Fig. 6, the obtained path loss
propagation model for Route A is 67.55847 + 0.0005d where d is the distance in kilometers
(km). The corresponding obtained path loss models for Route B, Route C, and Route D are
66.22881 +0.000608d, 68.5224 +0.000376d, and 67.31792 + 0.000446d, respectively. The
overall obtained path loss propagation model developed is expressed mathematically as
67.4069 + 0.0004825d. These respective obtained path loss propagation models are used to
predict the path loss for the coverage areas of the stations. The least square regression was
used for predicting the relationship between the path loss and distance because of its
capability to minimize the sum of the squares of errors between the observed values and the
fitted values provided by the developed model.

The effectiveness of the two overall developed propagation path loss models is finally
evaluated by comparing their respective performance with the FSPL model. In validating
the performance of the developed models, their respective results are equally compared with
result of a related study in surveyed literature. The performance evaluation results obtained
and further analysis results obtained from the field measurement conducted are presented
and discussed in next section.

4. RESULTS AND DISCUSSION

This section is devoted to the obtained results presentation and discussion. The section
is divided into two subsections. In the first subsection, the results obtained during the
conducted field measurements were analyzed. In the second subsection, the comparative
performance evaluation test carried out on the developed propagation models for the two
broadcasting stations and free space path loss model were presented and discussed. Details
on each subsection as well as their respective importance are presented and discussed.

4.1 Comparative Effects of Dissimilar Obstructions on Radio Signals

In this subsection, the data obtained during the field measurements conducted were
analyzed using RadioWORKS software. The analysis provides the typical obstruction levels
that the radio signals from the two radio stations undergo or experience in each of their
respective service areas. Only one typical analytical result, out of four, for each of the routes
employed for OSRC and RC respectively is presented in Fig. 7 and Fig. 8 due to limited
space. Figures 7 and 8 show the line of sight plots between the transmitter and the receiver.
The spikes where the elevation line crosses the line of sight in Fig. 7 show the effect of
obstructions, which are predominantly rock, hill and tree, in OSRC service areas. The results
thus show that the vegetation and other natural obstructions such as hills and rocks that
characterized the service areas of OSRC, as shown in Fig 7, have profound negative effects
on OSRC’s radio signal when compared with high rise buildings, which characterized RC
service areas, as shown in Fig. 8. This degree of disparity between obstructions constituted
by vegetation and high rise buildings in the two service areas as reported in [24] is because
fixed-size obstacles such as foliage or tree trunks usually cause higher blockage of the
Fresnel clearance zone. Thus, according to [9], knowledge of propagation effects due to
foliage is essential in order to establish a reliable near line-of-sight link. The results also
buttress observation in [9] that besides terrain and man-made blockages, signal degradation
due to vegetation must be considered during the planning of fixed terrestrial communication
links for efficient information transmission in fixed communication systems.
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delivered over that link. The weaker the link connecting two nodes, the higher the ETX
value and the greater the number of required retransmissions [5].

On the other hand, the objective function that uses hop-count metric calculates the path
cost based on the number of hops between the node and the destination. The hop-count
metric does not take into consideration the LLNs characteristics; therefore, it may choose a
route that leads to bad throughput performance. In the same way, the ETX metric is only
concerned with the link loss [6].

Researchers introduced a variety of extensions for RPL to tailor to the specific
requirements of network applications including three multipath routing mechanisms based
on RPL such as Fast Local Repair (FLR), Energy Load Balancing (ELB), and ELB-FLR,
which is a combination of the first two as reported in [1]. Results implied that this
mechanism leads to better energy consumption and network lifetime. However, it didn’t
lead to the improvement of the throughput performance.

Another research work used a Backpressure routing protocol (BackIP) as a replacement
for RPL Routing protocol for data collection applications [7]. This protocol resulted in a
better throughput performance, however it led to an increase in the potential end-to-end
delay, limited applicability only to many-to-one communication, and a more complicated
design compared to RPL.

Most of the studies related to RPL did not lead to the enhancement of throughput
performance in LLN networks. Another study reported enhanced throughput performance
of RPL using a back pressure approach, but simultaneously affecting other performance
aspects [8]. The study introduced a routing metric for RPL protocol based on the node’s
Queue Backlogs. The purpose of this metric was to enhance throughput performance of RPL
protocol while maintaining the delay and preserving system resources such as the energy
consumption. This metric depends on the length of the Packet Queue of the nodes with the
consideration of other link and node metrics, like ETX or energy usage, leading to better
load balancing in the network.

In [9], an investigation on the Objective Functions and related parameters which
influence RPL performance is reported. A set of simulation runs using Contiki operating
system and Cooja simulator is carried out. The RPL performance is evaluated in terms of
Packet Delivery Ratio (PDR), latency, energy consumption, and others that showed ETX is
a better routing metric compared to Hop-counts.

In this paper, investigation on the introduced routing metric, W-Metric, as reported in
[8] is compared to other RPL routing metrics like ETX and OF0: Hop-count. This paper
presents results of a simulation conducted using ContikiOS and Cooja simulator in terms of
throughput, Packet Delivery Ratio (PDR), latency, and power consumption.

2. BACKGROUND
2.1 Determining Routing Protocol for Low Power and Lossy Network for IPV6

RPL builds and keeps up the network as a directed acyclic graph (DAG), which can be
isolated into many Destination-Oriented DAGs (DODAGs) [5]. RPL uses DODAG
Information Object (DIO) control messages for the configuration process, support nodes to
join the DODAG, and then for parents’ selection. Exchanging DODAG information
between nodes begins as soon as the RPL network starts through DIO control messages.
DAG Metric container defined in [5] used to carry needed routing constraints and metrics.
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3. CONCLUSION

This work compares the current laboratory diagnosis methods for detection of dengue
virus infection. It was observed that virus isolation, RT-PCR, and serology methods are the
most direct approach to dengue diagnosis. However, these methods require tedious steps,
expensive requirements, and expert staff. In this work, various type of biosensors such as
electrochemical biosensors (measurement of voltage, current, impedance, and capacitance),
piezoelectric biosensors (evaluation on mass sensitivity due to change of frequency), and
optical biosensors (light properties are detected through any of the light parameters such as
intensity, phase, polarization or wavelength) have been described and compared to evaluate
their effectiveness in dengue detection. Among these biosensors, optical sensing offers the
best method due to its high sensitivity as compared to others, although it is popularly known
as an expensive method. Alternatively, the use of electrochemical and piezoelectric
biosensors (QCM) is highly recommended for detection of dengue due to ease-to-use, low
cost (since it requires less reagent), disposability, and minimal sample preparation. These
approaches have the potential to improve chances of survival, particularly in resource-
limited countries.
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mekanikal simen. Simen tanpa PEG mempunyai masa pengerasan awal daripada 3 min
kepada 122 min dan masa pengerasan akhir daripada 5 min kepada 277 min. Apabila PEG
ditambah, masa pengerasan simen menjadi lebih baik dengan masa pengerasan awal
daripada 47 min kepada 88 min dan masa pengerasan akhir daripada 182 min kepada 228
min. Peningkatan dalam keupayaan simen untuk disuntik telah dibuktikan dengan
pengurangan beban penyempitan apabila PEG ditambah ke dalam simen. Simen tanpa
PEG mempunyai 82.5% keupayaan suntikan dan meningkat kepada 95.5% apabila 5%
PEG ditambah. Kekuatan mampatan simen bernilai antara 0.59 dan 1.334 MPa dan
keliangan simen bernilai antara 39.2% dan 47.1%. Kekuatan mampatan simen meningkat
dengan ketara apabila PEG ditambah, bernilai antara 1.167 dan 1.786 Mpa.

KEYWORDS: calcium phosphate cement; injectability; polymeric additives; wet chemical
precipitation method

1. INTRODUCTION

Autograft and allograft are standard procedures in bone grafting to repair bone defects.
However, bone grafting has a number of limitations including inadequate bone supply and
requiring additional operations for autograft, while there is high risk of immunological
reactions and disease transmission in allograft [1,2]. Development of synthetic biomaterials
has been an alternative to overcome the limitations of bone grafting; bone cement has been
attracting considerable attention as human hard tissue filler and joint anchorage materials
since the second half of the last century.

Clinically available bone cement materials are polymethylmethacrylate (PMMA),
calcium phosphate cement (CPC) and calcium sulfate cement (CSC). PMMA-based cement
offers biocompatibility, high mechanical strength, and excellent setting and injectability.
The disadvantages of PMMA-based cement are its lack of bioactivity and resorbability, high
stiffness, exothermic setting reaction, as well as monomer toxicity and leakage [3].
Meanwhile, CSC has higher mechanical strength than CPC, but it degrades much faster,
which causes different rates of bone regeneration and cement degradation [3].

CPC is significant and clinically accepted as injectable bone filling material. This
recognition is due to its remarkable biological response, injectability, and potential to set in
vivo [4-6]. CPC can be injected and molded to fill and take the shape of defect sites.
Injectable CPC is obtained by mixing calcium phosphate powder of various phases and
water at certain ratios and sets at body temperature via dissolution-precipitation mechanism
[5]. Apatite cements of hydroxyapatite (HA) are formed upon mixing phases such as
tetracalcium phosphate (TTCP) and o—tricalcium phosphate (a-TCP) with water [7].

Various methods have been employed to synthesize CPC, which can be classified into
dry and wet methods. Dry methods include solid-state synthesis and the mechanochemical
process. Meanwhile, wet methods include chemical precipitation, hydrolysis, hydrothermal,
sol-gel, emulsion, and sonochemical methods [8,9]. Wet-chemical precipitation method has
been widely used to synthesize CPC because it offers a simple route, low reaction
temperature, highly pure end products, and inexpensive resources [10].

Clinical application of CPC is limited by poor injectability and low mechanical
strength. Addition of polymeric additives is one of the approaches to enhance performance
and improve properties of CPC such as injectability, setting time, cohesiveness, mechanical
strength and biological response [11,12]. Several studies have addressed the use of
polymeric additives including chitosan, alginate, poly(lactic-co-glycolic acid) (PLGA),
poly(ethylene glycol) (PEG) and poly(vinyl alcohol) (PVA) [11].

193





OEBPS/image/V19-2-ALL145.png
IIUM Engineering Journal, Vol. 19, No. 2, 2018 Zainuddin et al.

contrast to a response of 46% of blank samples for the specific response to NS1 protein at a
clinically relevant level. They also found that new applications into the potential use of this
SPGE biosensor for point-of-care (POC) applications for early dengue diagnosis.
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Fig. 6: Step by step process of electrode functionalization with an activated
mixed self-assembly monolayer (SAM) for NS1 dengue diagnosis.
Tllustrations were redrawn, according to [36].

Figure 7 indicates the working electrode surface has been functionalized via sandwich
immunocomplex and immunonanobeads (AuNPs—Ab-Fc) with nanoparticle-linked detection of
dengue NS1 antibodies [37]. The use of SPGE sensors enables quantification together with the
facility of a lateral flow test strip to detect the analyte dengue NS1 protein in the presence of 5
mM ferrocene acetic acid. This work had a lower detection limit of 0.5 ngmL! as compared to
Cecchetto’s work previously. For selectivity tests, they immobilized non-specific capture
antibody (mouse IgG) on the surface of SPGE. From these results, no significant changes were
observed in the cyclic voltammetry and impedimetric responses of current and impedance
responses for NS1 concentration ranging from 0.5 ngmL to 400 ngmL. Although this work
was still at its infancy, it offered on-site POC diagnostics for early dengue detection due to its
operational simplicity, biocompatibility, disposability, and low cost.

An electrochemical biosensor to evaluate for all four serotypes of dengue virus has been
demonstrated [38]. This biosensor was activated via zinc oxide/platinum-palladium (ZnO/Pt-
Pd) nanocomposites on a modified fluorine doped tin oxide (FTO) glass plate. It was found that
the hybridization between probe DNA(PDNA) and target hybridized DNA (TDNA) was
detected by reduction in current via an intercalating agent (methylene blue (MB) with free
guanine (3'G) of ssDNA). They reported high selectivity to dengue detection that was capable
of reducing the possibility of false result with the smallest detection and quantification limit,
which were 4.3x107° M and 9.5x107° M, respectively. Owing to that, small low cross-reaction
due to no significant change in current response was observed upon addition of non-
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3. NUMERICAL EXAMPLE

Consider a nonlinear oscillator which was studied in [6,15,31-32] as:
i+(1+x)x=0 (8)
In Eq. (2), a second-order approximate solution of Eq. (8) is
x =a,(pcos(ar)+ucos(3ar)) )

Substituting Eq. (9) along with p=1-u into Eq. (8), then simplifying and equating the
coefficients of cos(et) and cos(3wr) to zero, the following residuals are obtained.

1-0* +a;@’ | 4—u+o*u+alo’u/2+11aw’u’ | 4—Taio’u’ 12 =0,

10
—ag@’ | 4+ u 90 u+Sa;w'ul4—Taiw'u® | 4+3awu’ =0. (0
From the first equation of Eq. (10), it becomes
o =(-u)/(1-ai /4—u—aju/2—11agu® / 4+ Tagu® | 2). (11)

Substituting Eq. (11) into the second equation of Eq. (10), the nonlinear algebraic equation
of u is obtained as:

u=no(—1+5u—14u> +32u> / a +8u® +2u*), Ao =ag/32. (12)
Therefore, the power series solution of Eq. (12) in terms of 4, is
U=—Ng—5A% +(=39+32/ag)hp +-+ 13)

Substituting the value of u from Eq. (13) into Eq. (11) and then simplifying the second-
order approximate angular frequency results in:

a;  3ai  3al ay
=1+ +—24— 40 4. (14)
8 256 4096 8192

and using the relation 7 = 2z , the second-order approximate period of Eq. (8) is:

o
a;  ay ag Tas

T=2ml-—2 4+ —— .. (15)
8 256 4096 65536

Considerable calculation is saved and improved results are obtained if we use the
truncation principle in Eq. (10). The higher-order terms of # greater than second-order have
no effect on the value of the unknowns # and @. So, we may ignore greater than second-
order terms of u; but half of the second-order terms are considered. This is called the
truncation principle. After using the truncation principle, Eq. (10) can be transformed into

1-0* +al@’ /4—u+ou+alou/2+11a;e’u” /18=0,

(16)

—ai@’ | 4+ u—90’u +5a;’ul 4—Talo u’ /8 =0.
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Eqsprey = [0/2400]2 x £}/ x 9.1 (10)
Eqsprey = [0/2400]2 x £1/° x 5.0 11
Eq(rey = 0.0005 x £76° 12)

where, Espre) (GPa) is the predicted elastic modulus, f- (MPa) is cube compressive strength
and p (kg/m?) is the concrete’s air-dry density.

Figure 6 shows that the CEB/FIP manual highly overestimates the Es. The equation
derived by the Alengaram, Mahmud [30] also overestimates the E for the PSCC that
contains lower amounts of POC content. The equation proposed by Ahmmad, Jumaat [16]
also approaches the higher Es value for the PSCC that contains a higher amount of POC
content. From the above experimental findings, a simplified equation (Eq. 13) has been
suggested for predicting the Es as per the experimental compressive strength data.
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Fig. 6: Compressive strength vs. modulus of elasticity curve.

3.6 Correlation of Ultrasonic Pulse Velocity with Compressive Strength

In the existing literature, a distinctive correlation of concrete compressive strength and
its ultrasonic pulse velocity (UPV) is rarely found [31]. However, it is obvious that the
water/cement ratio affects the hardened mortar and consequently the UPV values are
influenced. If water fills the voids, the travelling of UPV comes quicker compared to that
for air filling. This phenomenon indicates that the UPV of the concrete is also affected by
the moisture. The concrete containing the UPV values ranging from 3.66 to 4.58 km/s is
labeled as ‘good’ [32]. Such concrete doesn’t have large voids or cracks leading to reduced
structural integrity. On the other hand, the concrete strength might be evaluated using this
UPV test outcome. In the experimental investigation, all the mixes execute the UPV values
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overlap but at the cost of some blurring in the image, which is further improved by applying
the ATMF. Power-law transformation is applied for contrast stretching. This technique
maintains the high resolution and also preserves the edges along with the noise reduction.
The efficiency of the proposed technique is compared with the AR combination of median
and Wiener filter and advanced filter, i.e. Non Local Mean (NLM) filter [18] in terms of
visual quality, correlation, MSE, PSNR and SSIM. The proposed technique produced better
results in terms of edge preservation though the AR process & adaptive trimmed mean filter
produced a smoothing effect, while the edge loss is observed in the case of the conventional
filters such as median filters. The quantitative performance measures such as correlation,
MSE, PSNR and SSIM are used to check the performance of Poisson noise reduction
filtering techniques. Experimental results show that the proposed technique performs
significantly well than many other conventional & recent filtering techniques like median,
‘Wiener and NLM filters, respectively. The aim of scintigraphic image filtering is to restrain
statistical noise while sustaining contrast and spatial resolution [19]. The proposed
technique simultaneously provides both efficient noise reduction and good spatial resolution
for scintigraphic images.

A renal scintigraphic image, artificial scintigraphic image, and transaxial slice of the
Zubal phantom [20], denoised by the proposed model and other comparative methods, are
shown in Fig. 3, Fig. 4 and Fig. 5, respectively. The proposed method shows good visual
results.
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Fig. 3: Renal scintigraphic image (a) Noise-free image (b) Noisy image (c) Denoised
image by median filter with combination of AR model (d) Wiener filter with
combination of AR model (e) NLM Filter (f) Proposed technique.
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a function of both the received constellation and the channel. As a result, the ED criterion
selects an optimal antenna subset in terms of the minimum error rate [16]. This is evident in
[17], where an optimal performance was achieved in the SM system by employing a
decision metric that maximized the minimum ED among the transmit vectors. This scheme
also increased the diversity order of SM system but at a cost of high complexity.

In this study, a low-complexity Euclidean distance antenna selection (LC-EDAS) is
introduced to the GSM system to further improve the performance of the system by splitting
the exhaustive search of EDAS into signal, spatial, and joint evaluation. This allowed an
independent search across signal, spatial, and joint (signal and channel) to reduce the CC
imposed on the system similar to [18].

Secondly, we investigate a sub-optimal transmit antenna selection in the GSM system.
Employing channel amplitude and antenna correlation to further reduce the high CC
imposed by LC-EDAS. The Monte Carlo simulation result obtained reveals a trade-off in
terms of performance and CC between the GSM scheme with LC-EDAS and GSM scheme
with sub-optimal transmit antenna selection.

The structure of the remainder of the paper is as follows: in section 2, the system model
for the proposed scheme is presented. In section 3, the numerical analysis of the system is
presented. In section 4, the CC of the system is presented. In section 5, a summary of
findings of the proposed scheme is presented while conclusions are drawn in section 6.

2. SYSTEM MODEL OF THE PROPOSED SCHEME

In the GSM system, information bits are mapped into the transmit antenna combination,
making the transmission of two symbols possible at the same time. Thus, reducing the
required number of transmit antennas to transmit a high data rate.

2.1 Transmission Model of GSM System

Spatial
bits

Input

bits csm
Mapper

Output
GSM bits
Detector

Japlwsuel |
NSO
N
e
JOAIDI8Y

Spatial N, A
bits

Fig. 1: System model for a conventional GSM system [4].

Figure 1 reveals a conventional GSM system, which is equipped with N transmit
antennas and Ny receive antennas, respectively. The spectral efficiency of the GSM system

is m =log,(M) + llog2 (I;T)I b/s/Hz. For example, consider a GSM system with a
configuration setting of 4 X 4, 4-QAM. The spectral efficiency yielded will be 4 b/s/Hz, in
which the first two bits are used to select the active antenna combination and the last two
bits are used to select the constellation symbol x, to be transmitted via a Rayleigh fading

channel H of dimension N; X Ny, where Ny and Ny is the number of transmit and receive
antennas, respectively. In the presence of an additive white Gaussian noise (AWGN) n. In
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Node A should understand why link failure has happened.

If the link failure is for the sake of the appearance of PU in the channel, the SU will
sense it by sensing method and as it was supposed, it can predict how long it takes
for PU to regain the channel. Therefore, it searches between its one-hop neighbours
to find a shortcut route that with one additional node gets to node B. In Fig. 2 one
sees both nodes P and Q can join nodes A and B. For choosing between route A-Q-
H and A-P-H node A should do the Eq. 5 and choose the shortcut route which has
the maximum Ui. For this point, A should get the amount of Puin and (Ne) for each
route by knowing about its one-hop neighbours and their channel, as mentioned
before. After selecting the shortcut route, sending data continues through that route.
As our approach has considered the residual energy of each node in the route,
merging the shortcut route with the original selected route makes the most stable
route again.

Bk P04
P05 -
P05 P05

[ZEI

P05
EwbS

EwdS

Fig. 2: The example of route maintenance for SUs in our protocol.

If the link failure is because of energy depletion of node H, node H is dead, so node
A cannot utilize the first approach. In this situation, node A searches between its
two-hop neighbours to find a shortcut route to get to node I. As one can see by using
the shortcut route A-Q-T-I node A can send its packet through route 2 again. Like
approachl if there is more than one shortcut route to node I, node A should select
the route with the maximum Ui.

‘We consider that link failure has been created by the PU’s activity and there is not
any shortcut route to retain route. As mentioned before, in the route discovery
process, needed time for discovery has been calculated and has been included in the
data packet. When PU starts its activity in the channel node, node A will know how
long PU will stay in the channel. So it compares the time (which should be waiting
to regain the channel) with a required time of route discovery Troute (as included in
the data packet). If the waiting time is less than that of Trout, it keeps the packet until
the PU leaves the channel so that node A can restart its activity and transmit the
packet. However, if waiting time is more than Troute, node A will discard the packet
and will send the route error (RERR) packet back to the source to notify it of link
failure and to restart route discovery.

If the link failure is not caused by PU’s activity, node A will send the packet to node
H for K times, and if it still does not receive the ACK message, it will send the RERR
packet for the source in order to use the backup route or even restart route discovery.
As mentioned before, in the selecting route process, when one route is selected
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Fig. 3c: Relaxation part of the strain sensitivity of silicon samples with impurities of
the Ni, Mn, Au (curve, 1, 2, 3, respectively).

Silicon samples with amphoteric impurities have almost no static and relaxation strain
sensitivity components pressure swing. In these samples, only strain sensitivity associated
with temperature effects were perceived. In the samples of Si(Au> Si under the pulse

pressure, there is a redistribution of the primary spatial homogeneities impurity distribution
so that the electron-hole relaxation after removal of the stress will occur in the new potential
relief.

4. CONCLUSION

Silicon samples with acceptor impurities have large static and dynamic tensosensitivity
that is smaller than silicon samples with donor and amphoteric impurities.

Silicon samples with amphoteric impurities have almost no static and relaxation
components tensosensitivity pressure swing. In these samples, only tensosensitivity
associated with temperature effects is observed. When the samples of Si:4u are under pulse
pressure, there is a redistribution of the primary spatial in homogeneities impurity
distribution so that the electron-hole relaxation, after removal of the stress, will occur in the
new potential relief.
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mesh have been assessed using the “checkMesh* command in OpenFOAM and the key
quality related parameters are listed in Tables 1 and 2.

Table 1: Input and output for Gmsh for AOA = 0°

Inputs Outputs
Mesh Maximum Maximum Maximum
D bump NI N2 N3 N4  aspect Non-
. " skewness
ratio orthogonality

Mi3 1 400 40 30 30 665.06 69.25 135

Mi4 1 500 40 30 30 664.88 69.25 135

M19 10 500 40 30 30 664.88 75.90 2.85

M20 20 500 40 30 30 664.88 78.29 3.58

M21 30 500 40 30 30 664.88 79.29 4.04

M22 0.0001 500 40 30 30 664.8795 78.28 4.28

M23 0.001 500 40 30 30 664.8795 76.11 3.01

M24 0.01 500 40 30 30 664.8795 71.62 175

Table 2: Input and output for Gmsh for AOA = 10°
Inputs Outputs
Mesh Ld Mo Maxi ALy ~ Naxi
D . .4 Maximum aximum Non- Maximum
bump N N2 N3 aspect ratio  orthogonality skewness

Ul4 1 500 40 30 30 665.1764 71.95165 1.7937
Ul1s 1 500 40 30 30 332.5241 70.41457 1.867064
Ul16 1 500 40 30 30 3325.454 73.03355 1.908497
u17 1 500 40 30 30 1662.638 73.38908 1.817821
U18 1 500 40 30 30 1109.237 73.68965 1.838289
u19 1 500 40 30 30 169.8483 69.90738 1.27191
U020 1 500 40 30 30 169.8483 70.11737 1.334913
U22  0.0001 500 40 30 30 665.1764 78.28807 4.288395
U30  0.0001 500 40 30 30 332.5241 81.46802 4.287458

To determine the quality of the mesh, the output parameters which are maximum aspect
ratio (AR), maximum non-orthogonality and maximum skewness of mesh have been
considered. For an ideal mesh, the maximum AR should be closer to 1 and the maximum
skewness should be as low as possible. Also, the maximum mesh non-orthogonality should
be less than 70%.

The high quality mesh case (mesh ID: M14 and U14) and the low quality mesh case
(Mesh ID: M22 and U22) were simulated and the resulting aerodynamic coefficients were
compared to experimental data [12].
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4.1 LLMF

Table 2 illustrates the LLMF of an LED lamp with a service life of 70000 hours.

Table 2: LLMF of LED lamp according to operating time in years

Years Duration of study LLMF%
1 8.766 0.980
2 17532 0.955
3 26.298 0.930
4 35.064 0.905
5 43.830 0.875
6 52.596 0.845
7 61.362 0.825
8 70.128 0.800

Lenses are generally used to direct beams transmitted from LED light sources towards
the area to be lighted. Unlike traditional reflector systems, the luminous transmittance of
lenses decreases over time. Time-dependent performance criteria of luminaries have been
specified by IEC 62722-2-1 and IEC-62717. According to these criteria, confirmation tests
of LED modules and LED luminaries were carried out considering 6000 hours maximum
[14-16]. Fig. 4 illustrates optical variance caused by use of LED lens at UV/65°C for 6000

hours.

Fig. 4. Optical variance caused by use of LED lens at UV/65°C for 6000 hours.

‘When determining MF in LED luminaries in which lenses are used as a collimator,
losses of 5% should be considered. In this study, it was assumed that lenses were used and
that the luminous transmittance of the lenses would change by at least 5% over the
considered time. Table 3 illustrates the total LLMF (%) of an LED lamp exposed to optical

effect.

Table 3: Total LLMF (%) of an LED lamp exposed to optical effect.

Years Duration of study LLMF% :)ﬂl;‘tl::/l LIT;;;I“ %
1 8.766 98.00 5 93.00
2 17532 95.50 5 90.50
3 26.298 93.00 5 88.00
4 35.064 90.50 5 85.50
5 43.830 87.50 5 82.50
6 52.596 84.50 5 79.50
7 61.362 82.50 5 77.50
8 70.128 80.00 5 75.00
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ABSTRACT: A hybrid method for developing a more principled approach is presented to
determine the life expectancy of transformers. The approach is constructed on an economic
analysis of the transformers operational characteristics in combination with the technical
issues incorporated in the decision process. In this method, firstly life time of transformer
is estimated using a hybrid method based on Monte Carlo algorithm and artificial neural
network. Also Pareto distribution function is applied to consider health history of
transformer and uncertainty in DP behavior of transformer. In the next step, a method is
proposed in order to estimate economic replacement time of transformer. This method is
based on the well-known bathtub failure model, containing repairs and scheduled
maintenance, in order to achieve at a more economically aim replacing decision. This aim
is obtained in part by considering the uncertainty intrinsic in transformer failures and the
corresponding discontinuations in power. In essence, this method organizes a decision
support system for determination the life expectancy of a transformer. Simulation results
show the high accuracy and functionality of the proposed approach in estimating economic
replacing time of the Transformer.

ABSTRAK: Kaedah hibrid bagi membangunkan cara yang lebih berprinsip telah
dibentangkan bagi menganggarkan jangka hayat sesebuah transformer. Kaedah ini telah
dibuat dengan cara analisis secara ekonomi terhadap karakter operasi transformer melalui
gabungan isu teknikal dan proses keputusan. Melalui kaedah ini, perubahan masa hidup
telah dianggarkan menggunakan kaedah hibrid berdasarkan algoritma Monte Carlo dan
rangkaian saraf jadian. Fungsi agihan Pareto juga telah digunakan bagi mengambil kira
sejarah kesihatan transformer dan ketidak pastian kelakuan DP pada transformer. Langkah
seterusnya adalah melalui anggaran ekonomi masa penukaran transformer ini. Kaedah ini
berdasarkan pada model kegagalan tab mandi yang terkenal, mengandungi jadual
pembaikan dan penyelenggaraan, bagi mencapai sasaran keputusan tukaran yang lebih
ekonomi. Sasaran ini dicapai dengan menimbang kepentingan ketidakpastian pada
kegagalan transformer dan tenaga yang ada. Intipatinya, kaedah ini menyusun sistem
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hadapan. Hasil keputusan dan perbincangan menunjukkan kajian seterusnya harus menimbang
penggunaan agen antimikrobial yang diperoleh dari sumber tumbuhan. Selain itu.
nanoteknologi harus diterokai bagi pengeluaran agen antimikrobial berdasarkan potensinya
yang mesra alam.

KEYWORDS: antimicrobial; fabrics; microorganisms; efficiency; synthetic antimicrobial agent

1. INTRODUCTION

The use of antimicrobial agents on fabrics dates back to ancient times when the Egyptians
used spices and herbs to preserve mummy wrappings [1]. The first antimicrobial fabric was
developed by Lister in 1867 [2]. Today there is global suffering due to some serious illnesses
caused by harmful microorganisms [3]. Interestingly, antimicrobial fabrics have been used in
different applications such as pharmaceutical, medical, engineering, agricultural, and food
industries [4]. Besides that, consumers’ attitude towards hygiene and active lifestyle has created
a rapidly increasing demand for a wide use of antimicrobial fabrics [5]. It is well known that
fabrics in contact with infected skin can serve as a carrier for fungi and bacteria, thereby
facilitating their propagation. Therefore, there is the need for fabrics with potent antimicrobial
properties. In essence, explorations of antimicrobial fabrics for their antibacterial and antifungal
activities are required to assess the clinical potential of fabrics for odor, skin problem prevention
and to avoid microorganisms’ cross contamination [6]. So, there is a growing worldwide
interest in the use of antimicrobial fabrics [7,8]. This would help to curtail the challenges
hitherto associated with spread and propagation of microorganisms through fabrics.

A microorganism is an organism that is microscopic and which can only be seen under a
microscope [9]. A right temperature, moisture, dust, and receptive surface offer perfect
environments for microorganism growth on fabric surface [10]. In good conditions, bacteria
and fungi can propagate within a very short time. These microorganisms can obtain sufficient
food through perspiration and other body secretions, skin particles, and fats [11]. Although
microorganisms can be beneficial in some ways, they can also be seriously unsafe to both
fabrics and humans. In fact, it has been observed that the microorganisms that may be found on
fabrics can become disease causatives to those wearing such fabrics. They can also lead to
decay of fabric quality; for example, bacteria such as Staphylococcus aureus on the underwear
causes odour, Escherichia coli causes odour and ulcers on the skin, and fungi such
as Aspergillus niger weakens and decolorizes clothing [12]. Trouser legs and pockets can
habour Bacillus, Staphylococcus epidermis and Micrococcus. Clothing in the inguinal and
perineal areas soiled by urine often stimulates the growth of Brevibacterium ammoniagenes, E.
coli, and Proteus mirabilis, causing diaper rash and infections [13]. It is noteworthy that these
pathogens cannot be eliminated by simple laundering. Reportedly, fungi, Trychophyton
rubrum, which is the causal organism of athletes foot, survives laundering at low temperatures
around 30 °C and after washing, it was found that this fungi had spread to the other fabrics [14].

Other potential adverse effects of microorganisms on fabrics include the possible loss of
functional properties like elasticity and tensile strength as well as deterioration of the fabrics,
especially cotton and wool [15]. Deterioration of fabrics is usually caused by filamentous fungi,
with only a few being caused by bacteria. These microorganisms can cause several problems
to humans, from unpleasant odor to physical irritation, allergy, toxic responses, infection, and

11





OEBPS/image/V19-2-ALL206.png
IIUM Engineering Journal, Vol. 19, No. 2, 2018 Aqilah et al.

STUDY OF MESH QUALITY IMPROVEMENT FOR
CFD ANALYSIS OF AN AIRFOIL

FARAH AQILAH, MAZHARUL IsLAM!", FRANJO JURETIC?, JOEL GUERREROS,
DAVID WooD* AND FARID NASIR ANT®

!Department of Mechanical and Production Engineering, Ahsanullah University of Science and
Technology, Dhaka-1208, Bangladesh
2Creative Fields Ltd, Dragutina Golika 63, 10000 Zagreb, Croatia
3DICAT, University of Genova, 1, Via Montallegro, 16145 Genova Italy
*Department of Mechanical and Manufacturing Engineering, Schulich School of Engineering,
University of Calgary T2NIN4, Canada
*Faculty of Mechanical Engineering, Universiti Teknologi Malaysia, Johor, Malaysia

*Corresponding author: mazharul.islam.mpe@aust.edu
(Received: 27" Feb 2018; Accepted: 19" Nov 2018; Published on-line: 1 Dec 2018)
https://doi.org/10.31436/iiume;j.v19i2.905

ABSTRACT: Airfoils generate lift in engineering applications such as for airplanes, wind
turbines, automotive spoilers, etc. For accurate CFD analysis of airfoils, the quality of the
mesh is of paramount importance, especially when dealing with turbulent flows commonly
encountered in real life applications. Currently there are different tools that are available
to improve the quality of the mesh required for CFD studies. This paper describes a study
to assess the significant of the quality of the mesh on CFD analyses of NACA 23012 airfoil
by using selected open source tools. The turbulence is modeled using the well-known k-o
Shear Stress Transport model. For validation, results have been compared with
experimental datasets which were obtained from “TAG Stuttgart #1” tunnel.

ABSTRAK: Sayap pesawat dapat menghasilkan daya angkat dalam aplikasi kejuruteraan
seperti kapal terbang, turbin angin, spoiler automotif, dan sebagainya. Kualiti pada
jaringan adalah amat penting bagi mendapatkan analisa CFD yang tepat pada sayap
pesawat, terutamanya apabila berhadapan situasi aliran turbulen sebenar. Pada masa ini
terdapat pelbagai perisian bagi meningkatkan mutu jaringan dalam kajian CFD. Kertas
kerja ini membentangkan satu kajian bagi menilai kepentingan kualiti jaringan pada
analisis CFD bagi sayap pesawat NACA 23012 dengan menggunakan sumber terpilih
perisian terbuka. Model turbulen dibangunkan mengguna pakai model k-o Shear Stress
Transport (SST) yang terkenal. Bagi pengesahan, keputusan uji kaji telah dibandingkan
dengan set data yang diperoleh dari terowong "TAG Stuttgart #17."

KEY WORDS': NACA 23012, OpenFoam, cfMesh, mesh quality, FVM, CFD

1. INTRODUCTION

Airfoils are widely used for different engineering applications like airplanes, wind
turbines, automotive spoilers, etc. Simulating the aerodynamic performance of airfoils at
different angles of attack (AOA) is essential for most engineering applications which rely
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with phosphorus) and SDP (silicon doped with boron) with resistivity p ~ 20-80 Om-sm,
These were grown by Zhohralski method and the floating zone melting. For this study,
crystals were made with a size of 6x3x3 mm® , with the directions of the crystallographic
axes [100], [110], [111] along the edges of the large, crystallographic directions, determined
by X-tay analysis.

After Si single crystal cutting, the samples were ground with diamond micro powders
M-14 and M—4 by providing specific flatness lapping opposite edges up to (2-3) microns.
In order to remove the crystals, the surface layer is impaired and degreased, and the samples
were chemically etched in a solution of HF:HNOs = 3:5.

The process of gold doping of silicon single crystals requires a diffusing layer deposited
on a silicon surface by vacuum deposition on the installation VUP-5. The diffusion furnace
was used in a horizontal-type SOUL-4 in the temperature range of T=900+1200 °C for two
hours. The temperature in the furnace was controlled by thermocouple Platinum —Platinum—
Radii and maintained to within +3 °C. The diffusion resulted in a high purity of Au
(99.999%). After diffusion annealing, removal of the surface layer on each side of the
samples ground off layers 5060 microns was performed using lapping, under conditions to
preserve flatness of opposite faces, and then samples were subjected to chemical treatment.

The electrical parameters of the samples (conductivity, concentration and mobility of charge
carriers) were determined on the installation measurements of the Hall Effect.

The samples were placed between the poles of a permanent magnet with a magnetic field of
H = 3000, the magnetic field direction was changed by turning the magnet 180°.

Resistivity measurement sample was calculated according to the formula:
_ud-b
11

where 7/ — current through the sample, « —voltage between the potential contacts, b — width,
d — thickness, / — length of the sample.

The Hall coefficient is calculated as follows:

U-d_ | sm’
=2 %08 2
A=7s [Kl]

where the U - Hall Electrical driving forces, B - magnetic induction.

The Hall mobility was calculated by the formula:

_R|sm
“ plV-s|

Electric parameters of investigated samples are presented in Table 1.

To control the temperature in the measurement, samples were attached to an alloyed
copper thermocouple. To protect the electrical contacts of the samples were coated with
epoxy resin. Prepared in this way the samples were mounted on the holder and placed in a
chamber in which a high hydrostatic pressure created. Also, a heater has been installed on
the holder for changing the temperature of the sample.

Table 1: Electric parameters of investigated samples
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OFF: it is free of any PUs or SUs
ON: is used by PUs or other SUs

Temporarily ON: The channel is temporarily used by an SU. This channel might be
used for data transmission on a specific link.[16]

Two kinds of control data packets are sent for route discovery including route request
(RREQ) control data packet and route reply (RREP) packet. Another control packet that is
called a route error (RERR) is used when link failure happens.

‘We will explain the proposed routing process in two phases: route discovery and route
maintenance. Route discovery also includes two processes: route request and route reply.

3.2 Route Discovery in Our Proposed Protocol
3.2.1 Route Request:

‘When a source node has a data for the sink, it needs to discover a route to the sink. So
the source starts the routing process by filling a control packet, which is called route request
(RREQ), and its field is shown in Table 1.

Table 1: The fields of RREQ packet

Fields Description

Reqm Unique route request number
So Address of the source node
Dp Address of the destination node
Em The threshold of nodal energy

SEres Sum of the residual energy of all participating

nodes in the route.
Puin The minimum average of the probability of
appearance probability of PUs in the route.
HC Hop count
Ecd Eud Eu2 E.25 EudS E0.20 Eud
>
0 B wos € s D pa E T F oo " 6
P.0.7 \
E05 Route 1
R
Route 2

P=0.5

P07 P06 P04 POS P04
Eu2 Eu? EunbS EudS £S5 m

Fig. 1: The example of routing for SUs in our protocol.

When the fields of the packet are filled, the source sends the packet to all of its
competent one-hop neighbours and this process is repeated until the packet is received by
the sink. For example in Fig. 1 node A is the source node and node S is the sink.
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3. METHODOLOGY
3.1 RGB to HSV Color Conversion Algorithm

RGB and HSV are types of color space that describe how colors can be represented
as tuples of numbers, normally as three values. For instance, RGB can be considered as
the X, Y, and Z axes. RGB is a combination of red, green, and blue added together in
many ways to reproduce array of colors that range from 0 to 255.

HSV is cylindrical-coordinate representations of points in the RGB color space. It
stands for hue, saturation and value. The difference between them is that hue represents
color, which has an angle from 0 degrees to 360 degrees, saturation indicates the range
of grey in the color space with range from 0 to 100% and value is the brightness of the
color and varies with color saturation with a range from 0 to 100% too.

The conversion was done using an image processing technique with Python™
programming language and OpenCV library. Three colors were chosen in this algorithm:
red, blue, and green. The first stage was identifying the range of each color. The RGB
of red color is (255, 0, 0), blue color (0, 0, 255), and green color (0, 255, 0). The second
stage was taking the maximum, M, of the three RGB values of each color, which are
defined as:

Mr = max(R,G,B) @
Mb = max(R,G,B) )]
Mg = max(R,G,B) 3)

The third stage was taking the minimum, m of the three RGB values of each color as
follows:

mr = min(R,G,B) @
mb = min(R,G,B) ®)
mg = min(R,G,B) ©)

Finally, calculating the HSV values:

V=M/255 @)
S=1-m/M if M>0 ®)
§=0 if M=0 ©)

3[R =6) + R -B)]

J(R—-G)?+(R—B)(G—B)

where 7, S, and H are value, saturation, and hue respectively.

H = Cos™?

(10)

3.2 Artificial Neural Network Based Machine Learning
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Fig. 2. The back propagation network structure with 4 input.

In order to train the neural network, 2040 training patterns are used. 1734 patterns are
used as training patterns and 306 patterns are used for testing the neural network, where
acidity, Break down voltage (BDV),Co2 and Co are used as inputs and the furfural is
considered as the outputs of the neural network.

3.2. End life Estimation of Transformer
As mentioned in previous section, transformer end life depend on aging insolating which
is analyzed by the degree of polymerization (DP) according the following equation [21]:

2.5-1og[F]

DP) ==5505

(6]

Therefore, the following equations can be written to estimate remaining life time of the
transformer in the ideal case [21]:

LA ko[pPOY @

Py~ — 2P0 ®
1+ DP(to)j k(r)dt

k() = Aexp(~ R%) @

Where 7'(¢) is Hot spot temperature of transformer which can be defined as follows:
TN =T,(0)+AT,(H+AL(0) )

Where AT, (¢)is Increasing oil temperature in the upper part of the transformer which is

depended on load changes. Also, (6) is used to consider effect of Moisture and oxygen on
aging insulating [22]:

Normal Life at[ .5%H,0]

Normal Life=
2x%H,0

(©6)
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can be efficiently described in a large variety of methods ranging from linear theories to
fully nonlinear methods. Besides that, combination of partial linear and nonlinear methods
are also developed to optimise the results involving nonlinear effects. However, models that
are based on potential flow theory are unable to deal with extreme deformation of the free
surface in the fluid domain and when viscous or turbulent effects are significant. In order to
address the problem, there have been several attempts to solve nonlinear FSI and recent
progress in RANS code using either the finite difference method or the finite volume method
(FVM) in incorporating both viscous and rotational effects in the flow, making RANS solver
methods widely popular [1,2]. However, most of these methods are Eulerian and based on
the boundary integral method with complicated algorithms that are ineffective in the case of
extreme events of waves breaking and water spray. Therefore, Lagrangian meshless
methods such as WCSPH method are viewed as alternative in providing accurate numerical
solutions to improve inadequacy of mesh-based discretization.

Smoothed Particle Hydrodynamics (SPH) is a mesh-free, Lagrangian method whereby
the computational domain is represented by a set of interpolation points called particles
where the fluid medium is dicretized by the interaction between particles rather than grid
cells [3,4]. Each particle carries an individual mass, velocity, position and any other physical
quantity, which evolve over time governed by the governing equation. All particles have a
kernel function to define their range of interaction, while the hydrodynamic variables are
approximated by integral approximations. The applications of SPH in FSI were started by
Monaghan, who performed 2D simulations of wave propagation onto a shallow beach and
investigated the entry of a box travelling down a slope into a numerical wave tank (NWT)
[5]. SPH has also been enhanced with exact information of incompressibility (ISPH) in
water-breakwater interaction which uses an implicit pressure update that allows a larger
time step but requires more computational work per time step [6,7]. Antuono [8] introduced
a diffusive term to model the free surface, while a modification in the SPH solver by
Colagrassi [9] can correctly simulate dissipation phenomena for viscous flow. GPU-based
SPH were also developed by solving shallow water equations in simulating landslide
deformations sliding down into NWT and recreating tsunami [10-13].

This paper extends the previous works of improving the WCSPH method to simulate a
propagating free surface in NWT with varies nonlinearities [14]. In this study, a 2D fully
nonlinear interation between an oscillating rectangular box and a free surface in three modes
of motion are simulated using the WCSPH method.

2. METHODOLOGY
2.1 SPH Interpolation

In the basic formulation of SPH, the entire system motion in SPH is discretized into
particles. These particles hold individual mass and other properties. The approximate
integral form of a function at any given position vector of a particle is:

(F(0) = f(x)olx—x' hyds' (1)

where x” is another arbitrary position vector in the domain of integration Q, @(x-x’h) is a
smoothing function [15-16], and 4 is the smoothing length. Integral representation in Eq.
(1) can be written in the form of particle approximation.

(f@)= %}%f(x,)m(x _— 1)
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case, no significant change in ymax Was observed at various concentrations of ammonia.
However, the Xmua should also be considered as it is directly influenced by the
environmental factor such as pH, temperature, nutrient, and others, which in this case is
the ammonia toxicity.
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Fig. 3: Growth of C. vulgaris fitted in modified logistic equation at

(a) 0 mg/L, (b) 30 mg/L, (c) 60 mg/L, (d) 120 mg/L, (e) 240 mg/L,
(f) 480 mg/L, (g) 960 mg/L and (h) 1920 mg/L.
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10 presents that CPC with 2% PEG gives the highest strength with 1.786 MPa. This result
indicates that an optimal amount of PEG is required to produce CPC with better mechanical
properties.

1.786

3 1412 1 378

1344 1.285
I | I I I
o 1 2 3 El s

PEG CONTENT (w/v%)

N Y]

Fig. 10: Effect of PEG addition on the compressive strength of CPC
prepared with the P/L ratio of 1.3.

3.2.4 Porosity

The average porosity of CPC ranged from 39.2% to 47.1%. Their apparent density
ranged between 1.67 to 1.92 g/cm’. From Fig. 11, the porosity of CPC decreases with the
increase in P/L ratio. This is attributed to the decrease in water component in the cement
paste. This result is in disagreement with the compressive strength of CPC. Generally, the
strength improved with a decrease in porosity as the density increased. However, water
content plays an important role in CPC to induce the formation of apatite crystals through
the dissolution-precipitation mechanisms. Hence, the lack of water content in the cement
paste might have negatively affected the strength of the cement by reducing the strength, as
demonstrated by the CPC with the P/L ratios of 1.5 and 2.0 in Fig. 9.

471 asz
40.8 5572
s I I
o
1 13 15 2

P/L RATIO

Fig. 11: Porosity of CPC with various P/L ratios.

The porosity of CPC is in the range of 39.6% to 51.4% when PEG is added and the
apparent density is between 1.53 to 1.90 g/cm?. The result shows that incorporation of PEG
into CPC increases porosity of CPC as presented in Fig. 12. The higher the PEG content,
the lower its porosity. This is true only for 1% to 4% PEG content. The porosity started to
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study was measured in kilometers (Km), it was measured in meters (m) in the reference
study. The third observed difference between the study presented in this paper and reference
study is the operating frequency employed. While the frequencies of the transmitters
employed in this study are 96.5 MHz and 102.3 MHz, the frequency of operation employed
in [1] is 2400 MHz. However, since the reference study is also a wireless application, the
differences in operating frequency will not constitute any con to the validation result. This
is because the essence of the validation test is not to compare the result but to show that the
result obtained in the study follows the same pattern with other study in literature. The result
of the reference study is reproduced and presented graphically in Fig. 10 for easy
comparison with the results of this study shown in Fig. 9

Critical observations of Fig. 9 and Fig. 10 show that the results of this study follow the
same pattern as other studies in the surveyed literature. The comparative analysis result of
Fig. 9 and Fig. 10 also shows that buildings constitute a higher obstruction to radio signal
loss or attenuation than vegetation because high buildings are the predominant obstruction
in the reference study’s area. In addition, the comparative analysis result further shows that
path loss is directly proportional to distance. Furthermore, the comparative analysis result
establishes the validity of the study presented in this paper as well as confirms that this
study’s results compare favorably with similar studies in the literature.

——FSPL (Mess wred)
~m—Eflect of Tree (Measured)
—#—Eflect of Building (Mess ured)

Path Loss GIB)

} . T . )
20 40 60 80 100
Distance (m)

Fig. 10: Predicted path loss for FSPL and developed models at different terrains.

5. CONCLUSION

Over the last two decades, tremendous development in wireless or radio
communication has led to the emergence of a series of wireless applications and services as
well as techniques for improving information transmission and quality of service of wireless
communication systems. One such technique is accurate in its modeling of complex radio
environments to enhance optimum design and planning of wireless communication systems.
In achieving this objective, this paper technically investigates the hypothesis that there is
need to develop specific propagation models for specific radio environments. In achieving
the objective, the FSPL model was modified to develop two new set of propagation models
for the VHF broadcasting band using two FM broadcasting stations as case studies. The
developed models were evaluated to determine their performances, which show some level
of differences based on the terrain characteristics of the environment in which each of the
broadcasting stations employed is located. This confirms the hypothesis for specific model
for specific location in order to enhance service planning and quality of service in wireless
communication systems. In addition, the path loss prediction results obtained from the two
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process since it was developed in the cleanroom that required masking followed by metal
deposition.
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Fig. 9: Schematic representation of sequential immunochip assembly.
Tllustrations were redrawn, according to [44].

2.3.3 Optical Biosensors

Basically, two types of optical biosensor formats have been recognized, which are optical
sensors (commonly known as surface plasmon resonance (SPR sensors)) and optical fibers.
SPR comprises an optical system, correlated with the refractive index changes at the surface of
the biosensor, caused by a concentration change of the binding medium when the antibodies as
the target bind to the immobilized antigens acting as probes. Meanwhile, optical fibers are
dependent on the total internal reflection of light and the characterization of a surface by the
difference in the angle of incidence of reflected light upon sensor surface modifications.
Overall, the use of an electronic system supporting the optoelectronic components is required
to allow for data processing for both types of optical biosensors. Currently, a lot of research has
been done in the exploitation of dengue optical biosensors [46-48].

Figure 11 depicts a study on 10-minutes of early detection for all four dengue virus
serotypes via surface plasmon resonance (SPR) technique [46]. This work has been done to
detect the IgM antibody, a chip of gold sensor surface was initially activated with a mixture of
EDC/NHS to produce reactive succinimide esters. It was continued by injecting the diluted
ligand (each serotype of dengue antigen) with acetate buffer. To deactivate the remaining active
esters, the ethanolamine was passed over the sensor surface and the chip was then placed into
the SPR device to measure the SPR angle variations for each sample. The success of
immobilized antigens was verified via SEM and AFM images of immobilized antigens as
shown in Fig. 11 (b,c,d). From the result, it showed that two distinctive types of hills that were
observed in 3D AFM images. The first hill exhibited homogeneous, dense, and low gold hills
that were established from amine groups. The second hill showed sporadic hills arising from
immobilized antigens.
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The exhaustive search requires ED to be evaluated for all symbol combinations and

4M (4M — 1) flops is required for the EDAS-GSM technique across (NTE“IL) Ng, imposing

an overall CC of 4M (4M — 1)N;(2Ng — 1) + 64 (NTZ"”“l) N; flops similar to [10].

The numerical comparison in terms of complexity between both systems is computed in
Table 2.

Table 2: Numerical Comparison of Computational Complexity of
LC-EDAS-GSM and LCTAS-GSM

Configuration LC-EDAS-GSM  LCTAS-GSM  EDAS-GSM
M=4
Nrotar = 6
Ne—a 10,800 142 21,120

10,800 142 127,296

Nrotar = 6
(LCTAS)
Nrotg = 8 (LC- 75,264 192 108,752
EDAS)
Np=5
Np=4

5. SUMMARY OF FINDINGS

In this research, it is once more validated that TAS can further improve the error
performance of a spatial multiplexing system. The results in this paper conform to the theory
stated in the literature that TAS, a closed loop system, can maximize transmit diversity. In
Table 1, LC-EDAS-GSM achieves up to approximately 5 dB and 4 dB SNR gain at a bit
error rate (BER) of 10~5 of 4 b/s/Hz configuration setting when compared to LCTAS-GSM
and the conventional GSM system, respectively. In addition, EDAS-GSM outperforms other
TAS techniques employed, due to the exhaustive search. However, the system gain is thus
reduced as the spectral efficiency increases, due to the high modulation order employed, as
seen in Fig. 3 and Fig. 4, respectively. Likewise, Table 2 presents the numerical comparison
of both TAS techniques, in which LCTAS-GSM imposed a lower CC with the same
configuration settings in LC-EDAS and EDAS-GSM imposed a high CC when compared
to other techniques employed. This is because the EDAS CC is a function of the modulation
order M, Nyo¢q1, and Np while LCTAS and LC-EDAS are functions of just Ny and Np

6. CONCLUSION

This research demonstrated the applicability of transmit antenna selection in improving
the reliability/error performance of a MIMO based scheme. It was evident from the Monte
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different waveforms compared to other modules. Moreover, each upper and lower side
module is working in a complementary fashion for producing a half period cycle of
the output. For instance, SWal, SWa2, SWa3, SWa4, SWa5, and SWa6 are operated for
generating the output waveform on the first half period. The switches SWb1l, SWb2, SWb3,
SWb4, SWbS5, and SWb6 are operated for generating the output waveform on
the second half period. Its operation waveform is illustrated in Fig. 2(b).
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Fig. 2: (a) A single-phase 7-level half-bridge MMCs and (b) its operation waveforms.

3. CARRIER-BASED PWM STEPPED WAVEFORM

Numerous PWM techniques are proposed for controlling MMCs [18], producing
staircase output voltage very closely approximating a sine waveform with minimized total
harmonics distortion (THD). One of many PWM techniques for modular multilevel
converter operation is known as carrier-based PWM strategy.

Carrier-Based PWM technique for MMC topology is the most popular and easy to
implement in generating PWM signals for MMC topologies. Here, a simple sinusoidal
reference waveform is compared with multi-triangular carrier signals to produce PWM
signals.
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PEG is a polyether composed of glycerol monomers. It has been used in biomedical
fields because of its non-toxicity, good water solubility, flexibility, and anti-coagulant
activity [13]. PEG acts as a thickening agent and keeps the cement paste stable, which has
been applied to prepared premixed CPCs [11,13]. With the addition of PEG, CPC is
expected to have shorter setting time, better anti-washout performance, but lower
injectability [11].

The present work investigates the effect of powder-to-liquid (P/L) ratio and PEG
content on the injectability, setting behavior, and mechanical properties of CPC synthesized
from a wet chemical precipitation method.

2. EXPERIMENTAL
2.1 Synthesis of Powder

A wet chemical precipitation method was employed to synthesize CPC based on the
procedure reported elsewhere [14]. In this case, the HA powder was prepared using calcium
hydroxide, Ca(OH), and diammonium hydrogen phosphate, (NHs),HPOs, as the calcium
and phosphorus precursors respectively, and the solvent used was distilled water. Calcium-
to-phosphate (Ca/P) ratio was fixed at 1.67. Each precursor was dissolved in distilled water
to produce a calcium and phosphorus solution. Then, it was followed by drop-wise addition
of a phosphorus solution into the calcium solution. 25% ammonia solution was added until
pH 11 was achieved. The mixture was then refluxed at 90 °C, followed by aging overnight
at room temperature, washing with distilled water, and filtration. Afterwards, the precipitate
was dried overnight in an oven at 85 °C and, finally, crushed.

2.2 Cement Preparation

Preparation of CPC was done by mixing the as-synthesized HA powder and liquid
phase at certain ratios. The P/L ratio was varied at 1.0, 1.3, 1.5 and 2.0. The P/L ratio of 1.3
was selected to prepare the CPC incorporated with PEG (MW300, Sigma) based on its
optimized properties. PEG addition into the liquid phase was varied at 1, 2, 3, 4 and 5 wt%.

2.3 Powder Characterization

The wet chemical precipitation-derived powder underwent morphology and phase
characterization. Phase analysis was done using X-ray Diffraction (XRD). An Empyrean,
PANalytical XRD system was employed under CuKa radiation (A = 1.5406 A) with 2° per
minute scan speed and 0.02° step size over the 26 range of 20-60°. A Fourier Transmission
Infrared (FTIR) spectrometer was employed for identification of functional groups of the
sample. A Perkin Elmer Spectrum 100 FTIR spectrometer was operated over the 4000-500
cm-1 scanning range at 4 cm-1 resolution. Morphology evaluation was done by using
Transmission Electron Microscopy (TEM) JEOL JEM-2100F.

2.4 Injectability Test

The extrusion method has been employed for the injectability test of CPC, in which a
non-needle 5 ml polyethylene syringe was used. The extrusion of the cement paste has been
done under compression mode of a Lloyd LR 10 K+ Universal Testing Machine ran at 50
mm/min crosshead speed and 300 N maximum load. Figure 1 presents the schematic
diagram of the experimental setting of the injectability test. The result was plotted in graph
form of extrusion force (N) against the extrusion time (s). The percentage of injectability
was calculated based on equation (1).

mass of extruded paste fromsyringe 1100 o)

o i e
injectability =
% inj Y ‘mass of paste before injection
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this paper, we considered same symbol to be transmitted at both transmit antenna
combination at the same time.

The received signal vector y becomes:
y=|P/uHx, +n (©}
H%q

p /) u 1s the average signal-to-noise ratio (SNR) and x, = [x1 x,]. The transmitted signal can

be detected optimally, employing maximum likelihood (ML) such that all possibilities are
estimated across all the signal space similar to SM. This can be expressed as [4]:

b= P () ) ©

2.2 Transmit Antenna Selection for GSM System

Figure 2 reveals a conventional GSM system, equipped with Ny transmit antennas and
Np, receive antennas, respectively, together with an antenna selection module and a feedback
link.

£, %3

[j,xq] = argmin <

Transmitter Receiver

GsM 2 H 2 GsM

Chanel state
information

Perfect feedback Link
Antenna Selection

Fig. 2: System model for the proposed LC-GSM system.

In literature [15,17], it has been stated that TAS can improve the error performance of
a spatial multiplexing system. In [19], EDAS was employed to select the transmit antenna
combination in GSM system. The error performance achieved in the scheme is superior but
the CC imposed on the system is high. However, in [18], LC-EDAS was investigated in SM,
imposing a much lower CC and exhibiting a performance near to that of the EDAS SM
scheme of [16].

The GSM system exhibits less error performance compared to SM due to the average
power effect, but required less transmit antenna to achieve a high data rate. This motivates
us to investigate LC-EDAS in the GSM system to further improve the performance of the
system.

Secondly, a low-complexity TAS (LCTAS), employing the combination of channel
amplitude and antenna correlation to eliminate the worse channel at every transmission
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Fig. 7: Typical obstruction level in OSRC service area.
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Fig. 8: Typical obstruction level in RC service area.

The results, therefore, show clearly that vegetation, which is an inherent component of
most outdoor environments in a forested region like Nigeria, has adverse effect on radio
propagation. Thus, as shown in Fig. 7, every location where the elevation data plot crosses
the line of sight indicates an adverse effect the obstruction constitutes on the radio signal.
The crosses are prominent with OSRC service areas due to fact that the areas are in a region
covered in vegetation. The vegetation causes radio signal attenuation in OSRC service areas
primarily due to scattering and absorption caused by both leaves and branches of the trees
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complementary DNA relative to the PDNA. Overall, this genosensor was cost-effective in noble
metal catalyst due to the combination of smart nano-materials of Pd/ZnO and Pt/ZnO, thus
improving the stability of nano-catalyst in chemical reactions [39].

Capture lmihody‘”’

w1 @)
Detection -nmwdys

Ferrocene

Gold NP

wo of

i Electron transfer

Fig. 7: Formulated immunonanobeads (AuNPs—Ab-Fc) and sandwich immunocomplex
formation on SPGE sensor. Illustrations were redrawn, according to [37].

Recently, a molecularly imprinted polymer (MIP)-graphene based electrochemical sensor
for dengue and anti-dengue antibodies detection has been reported [40]. The sensor was
reported to detect dengue ranging from 1 to 2000 pfu/mL and between different dengue
serotypes and HSN1. It was observed that an MIP functioned as a recognition element, which
had the advantage of removing antibody transducers. However, this material lacked the
specificity and binding affinity of antibodies.

2.3.2 Piezoelectric Biosensors

Most piezoelectric biosensor studies have been conducted using constant resonance
devices. Sauerbrey et al. was the first group of researchers who not only developed but also
demonstrated the relationship between mass and resonant frequency and recognized the
potential usefulness of quartz crystal microbalance (QCM) technology [41]. These QCM
sensors are recognized as the best acoustic wave sensors that function effectively for sensing
applications as well as in gaseous form and in contact with liquids without excessive damping.
Figure 8 shows the conceptual diagram of QCM in liquid bio-sensing. An alternate current (AC)
signal is applied to the top and bottom electrodes of AT-quartz to generate acoustic wave energy
(resonance frequency). Due to presence of antigens and antibodies deposited at the top
electrode; frequency change will be produced due to addition of mass. Apart from QCM
sensors, surface acoustic wave (SAW) sensors are also developed as piezoelectric biosensors,
especially in non-liquid bio-sensing such as insorption gas, vapor sensors, and sound (noise)
detection [42]. In the last decades, the use of piezoelectric biosensors has seen great interest
among researchers, specifically in tropical countries for detecting early dengue infection.
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strength are evaluated for the present innovative structural grade lightweight aggregate
concrete, palm shell and clinker concrete (PSCC).

2. MATERIALS AND METHODS

2.1 Concrete Constituents
2.1.1 Cement

Ordinary Portland cement was utilized in the lightweight concrete throughout the
experiments. The physical properties viz. specific gravity and specific surface area of this
Malaysian manufactured cement were 3.14 and 3510 cm?g, respectively. Such binder
material produced concrete with 34.2 MPa (at 7 days) and 45.9 MPa (at 28 days)
compressive strength, respectively.

2.1.2 Aggregate

As a fine aggregate, Malaysian local sand was used in the lightweight concrete mix
with 2.68 specific gravity fineness modulus of 2.65 and the maximum nominal grain size
was 4.75 mm.

@
Fig. 1: Local waste (a) OPS as coarse aggregate; (b) POC as coarse aggregate.

The waste materials from the Malaysian palm oil industry, namely OPS and POC, were
chosen as coarse aggregates in this study (Fig. 1). While OPS is a direct agriculture waste
product form oil palm production, POC is produced through the incineration process of
POS. The OPS, as shown in Fig. 1(a), was washed after collection and then a stone-crushing
machine was used to crush them in the laboratory [18]. Such crushing decreases the OPS
flakiness in order to enhance the performance of the coarse aggregates and obtain higher
compressive strength. Thereafter, the crushed OPS were sieved and the aggregates larger
than 5 mm size were identified and used in the mixes. The POC aggregate has been
illustrated in Fig. 1(b). For POC as with the OPS, the palm oil clinker was sieved after
crushing and aggregates larger than 5 mm were selected, expecting a greater abrasion value.
Table 1 describes the physical properties and mechanical properties of both lightweight
coarse aggregates.
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From the first equation of Eq. (16), it can be easily written as

o =(-u)/(1-ag /4—u—aju/2—-1lagu’/8). an

Substituting @ into the second equation of Eq. (16), the nonlinear algebraic equation of #
is reduce to:

u=ho(—1+5u—21u" /2+32u” | ay —2u”) (18)
where A, is given in Eq. (12).
The power series solution of Eq. (18) in terms of 4, is:
U=y —5Ny +(=T1/2+32/a3) Ny ++- (19)

Substituting the value of u from Eq. (19) into Eq. (17) the second-order approximate
angular frequency becomes:

I+-2+ 24 - -

a; 3a: ag 35a§ 206511(',O
o= +eee (20)
8 256 16384 131072 16777216

and the approximate period of oscillation in using the truncation principle is:

truc a;  ay 5.6ay 154
L =2ml-2 42—y —C ... @21
8 256 6144 131072

By the same mathematical manipulation as stated above, the higher-order approximations
have been obtained using the proposed technique. In this paper, a third-order approximation
is

x(t) = ag cos(wt) + apu(cos(3wt) — cos(wt)) + agv(cos(5wt)

— cos(wt)) @)

Substituting Eq. (22) into Eq. (8), then simplifying and equating the coefficients of cos(wr)
, cos(3wt) and cos(5wr) equal to zero, the related equations are

1-0" +ai@’ /4 —u+ 0’u+alo’ul2+11al0’u’ |4~ Taie u’ |2

v+ oV +-=0,
—ae@’ |4 +u—90"u +S5aj0’ul 4~ Talou’ | 4+ 3a;0’u’ +3a0’y 23
—aiouv/2+---=0, )

—Talo’ul 4 +11a;w’u’ | 4 - alo’ v’ +v - 250"y + alo v/ 2 +5a] 0 uv /2
4=0

From the first equation of Eq. (23), it can be written as:
o> =(1-u—-v)(1-ag/4—u—aju/2-1lagu’/ 4—v+3agv/4+--). 24)

With the help of Eq. (24), @” is eliminated from the second and third equations of Eq. (23)
and then simplifying, the nonlinear algebraic equations of # and v are obtained as:
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Fig. 4: Artificial scintigraphic image (a) Noise-free image (b) Noisy image (c) Denoised
image by median filter with combination of AR model (d) Wiener filter with combination
of AR model (e) NLM Filter (f) Proposed technique.
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Fig. 5: Transaxial slice of the Zubal phantom (a) Noise-free image (b) Noisy image (c)
Denoised image by median filter with a combination of AR model (d) Wiener filter with a
combination of AR model (e) NLM Filter (f) Proposed technique.

The proposed model performed significantly better than other conventional filters in
terms of correlation, MSE, PSNR and SSIM shown as coexistent graphical plots with those
obtained from median, Wiener filter combined with AR and NLM filter in Fig. 6, Fig. 7,
Fig. 8 and Fig. 9, respectively. The SSIM index showing similarity between two images,

75






OEBPS/image/V19-2-ALL225.png
IIUM Engineering Journal, Vol. 19, No. 2, 2018 Tomal et al.

3D (menggunakan Model Deposit Fuse iaitu salah satu proses RP). Bagi mencapai tujuan
ini, kami menghasilkan sistem hibrid terbaru untuk mengasimulasi kedua-dua proses.
‘Walau bagaimanapun, terdapat dua perkara penting perlu diambil kira untuk diintegrasi
bersama kedua-dua proses. Penilaian pertama adalah pada sistem kawalan tidak serupa,
dan kedua pada aspek pengekalan alat (gelendung pemutar dan kepanasan pembentuk)
ketepatan penyediaan semasa peringkat perubahan. Mesin hibrid yang dicipta telah diuji
melalui eksperimentasi dan keputusan menunjukkan ketepatan dimensi telah bertambah
daripada 71% kepada 99% semasa bahagian FDM dibandingkan dengan bahagian akhir
selepas operasi putaran kasar. Pada masa sama, purata permukaan kasar (Ra) telah
bertambah kepada 91.3%. Kami juga mendapati ketebalan lapisan bawah telah menambah
baik kualiti produk. Sistem yang dicadangkan dapat mengubah sistem FDM konvensional
kepada peringkat lebih tinggi bagi memperolehi kualiti terbaik pada produk akhir.

KEYWORDS: fused deposition modelling; abrasive milling; hybrid system; FDM;
rapid prototyping

1. INTRODUCTION

In the 1980s, rapid prototyping (RP) technologies were introduced and were used to
quickly create prototypes in an automated manner. RP is also known as ‘Layered
Manufacturing” (LM) and ‘Additive Manufacturing” (AM). The additive mechanism that
involves building the part by combining layers of material (solid sheet, powder or liquid)
until the whole product is produced as stated by Wohler [1]. This technology has drawn
significant interest due to its capability to overcome many drawbacks of traditional
manufacturing techniques. Its ability to form almost any geometric feature or shape is a
great advantage of AM as mentioned by Gebhardt [2]. This group of technologies was
introduced to assist the development of new products, especially for evaluation processes
and analysis. At early stages of product development, RP allows design changes and
confirms products’ validity before entering full-scale production. As time progresses, RP
technologies have advanced, and their scope has been extended to create finished parts.
Several techniques have been developed to establish RP technology as one of the most
reliable manufacturing methods. More developments in RP have invented some advanced
techniques that can process metallic materials as well produce polymeric products.

Various AM processes have been introduced to the commercial market by industrial
companies as discussed by Goldsberry [3] including the Arcam in Sweden, Electro-Optical
Systems (EOS) in Germany, Z Corporation and Optomec in the United States, Stratasys in
the UK, and MCP Tooling Technologies, among others. AM processes are divided into the
following three broad categories as noted by Kruth et al. [4] and Kruth [5]: (1) solid based,
(2) powder based, and (3) liquid-based, as described. Fused Deposition Modelling also
popularly known as 3-D Printing is a typical example of solid based Rapid Prototyping (RP
Process). In the FDM process, a plastic material such as acrylonitrile butadiene styrene
(ABS), polylactic acid (PLA), investment casting wax, or elastomers is used by extruding it
through a nozzle and depositing it layer-by-layer to build a part. Mostly, in the FDM method
the material is supplied in the form of a filament. A resistive heater alongside the extruder
is used to maintain the temperature of the filament just above its phase transitional point.
This helps the raw filament to easily flow through the nozzle and deposit as a layer. As the
deposited layer is exposed to the ambient it hardens instantly and bonds to the previous
layer. This procedure of deposition of the layer continues until the final shape is obtained.
The significant advantage of the FDM process is its ability to yield parts with complex
features. However, due to the thermal shrinkages that occur during the RP process, the
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4. CONCLUSION

This paper proposes a modular design to integrate FDM and post-finishing (abrasive
milling) processes into a single platform. Conventionally, the finishing operation of the
FDM process is carried out off the machine, which increases the chances of product damage
due to mishandling and product inaccuracy because of the changeover process from one
machine to another. The proposed hybrid system eliminates such possibilities. A rotary axis
was integrated with the vertical axis (Z axis) to hold the FDM heat extruder or the milling
spindle. To maintain the parallelism of the FDM heat extruder or the milling spindle with
the Z-axis, the rotary axis was adjusted from sensor feedback. Experimental studies were
conducted to evaluate the performance of the newly built FDM-Abrasive Milling-based
hybrid system. The dimensional accuracy was enhanced substantially for FDM parts after
abrasive milling, as compared to pure FDM parts ( improved by a margin of ~5 x (L), ~13
x (W) and ~35 x (H)). Similarly, surface roughness was also lowered considerably for FDM
parts after the finishing operation (Ra reduced by ~11.5 x). Moreover, the new system is also
capable of carrying out the pure milling operation separately, which helps to achieve the
user’s dual manufacturing processes in a single system. In future, the software of the
developed system would be further improved so that the system can be fully autonomous.
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coupling coefficients in the roll are shown in Fig. 4 and Fig. 5. Both graphs share the same
legend. The solid line from Vugts represents calculations based on the best section fit
(theoretical value) while the circle denotes the experimental results by Vugts. The
agreement in added mass, ayy and mass coupling coefficients, az of WCSPH agrees well
with the best section fit line and the experiment at motion at high frequencies. However,
few discrepancies are observed at comparatively low frequencies. The experiments done are
observed to overestimate the value of b,y and underestimate the value of bgy. Hence, the
‘WCSPH results appear to be closer to the theoretical values. In order to overcome this issue,
further investigations are carried out by i) extending the domain and ii) implementing
smaller particle spacing. The rectangle mark in Fig. 4 denotes an extension of 20 m length
while the diamond mark denotes particle spacing of 0.005 m. The implementation of the
refined particle spacing and extended domain, however, do not improve the predictions
significantly.

Vugts

& -+ WCSPH

o Vugts (exp)
o

°

1:20m, ¢x:0.010
1:10m, dx:0.005

(b, \B/2g)/pA

(b,VB/29)/pAB

Fig. 5: Coupling coefficients of sway into roll.

3.2 The Heave Test

In this test, the rectangular section is restricted so that it oscillates only in a vertical
direction, and therefore the influence of a horizontal force exerted by the fluid should be
minimal. In both cases, a coarse pressure field can be seen around the rigid boundary
between fluid-boundary particles. Boundary near the free surface has asymmetrical integral
domains resulting in the neighbour particles* deficiency.

Therefore, when the fluid particles move along the rigid boundary, the densities of the
boundary particles fluctuate, resulting in an unstable pressure field around the rigid body.
Although the dimension is extended to 20 m, a maximum of 30% discrepancy is estimated
for a... Deviations appear only in the low-frequency range, especially in a.. (o = 1.97 rad/s)
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Ne  Samples Type Specific Concentration of Charge carrier
Conductivity  resistance charge carriers mobility

p, Om'sm sm? sm¥V.s

1 Si:Au n 1.5.10% 3.96-108 1219

2 Si:Au P 2.1-10? 3.15-10% 500

3 Si:Au n 2.88-10° 1.78-10% 1214

4 Si:Au n 4.7-10* 1.15.10% 1205

5 Si:Au n 2.98:10° 1.96-10' 1091

6 Si:Au P 5.8-10* 4.39-101 254

7 Si:Au P 1.2.10° 1.82.10% 343

8 Si:Au n 32:10° 1.67-10% 1208

9 Si:Au n 1.95.10° 2.7-101° 1220

10 Si:Au n 22:10° 2.66-1012 1073

To control the temperature in the measurement samples was attached to the alloyed
copper thermocouple. To protect the electrical contacts of the samples, they were coated
with epoxy resin. Prepared in this way the samples were mounted on the holder and placed
in a chamber in which a high hydrostatic pressure was created. Also, a heater has been
installed on the holder for changing the temperature of the sample.

To investigate strain properties of compensated samples under uniform hydrostatic
compression, installation hydrostatic pressure is used as described in [5].

3. THE SILICON SENSITIVITY WITH DEEP-LEVEL PRESSURE

SWING

The total strain sensitivity can be represented as follows:

S=S5_,,+S,

(6]

where, S, is the static part of the strain sensitivity, and S, is the dynamic part of strain

sensitivity.

The dynamic part of the strain sensitivity is also divided into two components.

Sq=Sp+S

where, S7. and S,

rel

@

are the temperature and relaxation of the strain sensitivity.

In its general form, strain sensitivity components can be determined according to known

relationships, in dimensionless form [6].

.
s AE
I P

(©)

where, Al — is the current change at variable pressure, 7 — is the starting current, E”° —
the Young's modulus of the semiconductor crystal, and P — is the pressure pulse amplitude.
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B is one of the competent neighbours of A if it satisfies the Eq. (1) and Eq. (2):

Eg > Em @
Dsa > Dsp @)

Eq. (1) means the residual energy of node B should be more than a determined
minimum threshold energy (Ew) for receiving the request packet from node A. In other
words, by Eq. (1) we can eliminate the nodes with too little residual energy from
participating in the route. Consequently, the probability of link failure and overhead are
decreased and the network lifetime is improved. Also, by knowing the location of the sink
and its neighbour, each node can figure out the Euclidean distance of itself and its neighbour
to the sink (Dsa, Dsg) . So, node B should be nearer to the sink than node A to be considered
as the competent neighbour. In Fig. 1 we can see that node B is a competent neighbour but
node N and R are not. Because node N is farther from the sink than node A and also the
residual energy of node R is lower than the threshold level.

Eq. (2) avoids making a loop and also reduces end-to-end delay. Each relay node that
receives the packet changes some parts of the fields by its information and sends it, as
mentioned above, to its competent neighbours. These changes in fields of request packet are
explained in detail as follows:

e The source node S initiates to make an RREQ packet and at the same time sets a
timer. This timer is going to measure the time of route discovery.

e Node S puts its residual energy in the field of SEws. Each node that receives the
RREQ packet sums its residual energy (Ec) with the current number of the field SEres
and puts it in this field again. Thus, when the RREQ packet gets to the sink, it can
calculate the sum of the residual energy of all nodes in every route.

e Asmentioned above, each node is aware of its neighbours’ free channel. So if there
are more than one common free channel between RREQ sending and receiving
nodes, the sending node should choose a common channel that has the minimum PU
appearance probability (P). In this way, the probability of link failure will be
decreased during the sending data period and consequently, due to avoiding reroute,
end-to-end delay and energy consumption will be reduced. Moreover, throughput
and network lifetime will be increased. After choosing a channel for sending the
RREQ packet, the sending node compares the (P) of that channel with the amount
of field (Pm) in the RREQ packet and if it is smaller (P < Pmin), supersede with the
amount of field Pmin (P = Pmin) and if it isn’t, it will remain with no changes. Thus
when the sink receives the RREQ packet, it can calculate the (Pmin) in every route
separately.

e Each time the RREQ packets are sent, one unit is added to the hop count and it is
brought in the (HC) field of RREQ packet.

This process has been shown in Flowchart 1 for node C in routel.
3.2.2 Route Reply

After receiving the first request packet, the destination starts a timer and receives RREQ
packets until the timer expires. It is assumed that the sink gets the most Q packets and
discards the rest even if the timer expires. The sink is responsible for averaging the residual
energy of all nodes in the route by Eq. (3).

AE = SEres/HC 3)
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An artificial neural network is an information processing model that is inspired by
the way biological neural networks function in the human brain. In this paper, multilayer
perceptron (MLP) is used to train the dataset. MLP, also called feedforward neural
network, consisted of more than one perceptron. They are composed of input layers (the
dataset) that contain more than 1700 frames to receive the signal, an output layer that
makes a decision or prediction about the inputs, and two hidden layers are between those
two layers. MLP trains the input-output pairs and learns to model the correlation between
those inputs and outputs. MLP is trained on the dataset that contains eight colors: red,
blue, green, yellow, orange, purple, white, and black, depending on their RGB values.
The purpose of neural network training is to minimize the output errors on a particular
set of training data by adjusting the network weights, w. In this algorithm, OpenCV,
Tensorflow and Scikit-learn libraries are used for training. Figure 1 shows the neural
network diagram.

Input Hidden layers Output
layers lay:

Fig. 1: Neural network diagram.

3.3 Data Preparation

Data preparation is essential for any training to ensure the dataset gives high
performance and accuracy. Reshaping the images was the first step in the preprocessing
stage which adjusts the images height and width. Each image contains three layers where
each layer has the height of 64 pixels and width of 36 pixels. The total pixels for an image
is 2304 pixels for one layer and 6912 pixels for the three layers of the image. The final step
was to organize each image depending on the number of channels. Typically there are three
channels of data corresponding to the colors Red, Green, and Blue (RGB). The pixel levels
are usually [0,255].

3.4 Decision Tree Algorithm Based Machine Learning

The function of the decision tree is to create a training model that predicts the class
or value of the target variables by learning decision rules inferred from the training
dataset. The decision tree algorithm can be used for solving regression and classification
problems. Classification is used to classify RGB values for each frame of the dataset for
the eight colors.

3.5 Speech Synthesizer

Pyttsx (Python™ text-to-speech x-platform) library in OpenCV is used to convert
text to speech synthesizers. It uses different speech engines based on operating system.
In this paper, ‘espeak’ engine is used to generate the speech, as it supports many
languages. English language has been used in this paper to hear the color's name.

3.6 Vibration
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5. N4: Similar to N3 but applied to the vertical gaps between the airfoil and the top/bottom
walls defining the box [10].

6. Specified yPlus (v*") : The value of y* mesh variable specified at the beginning of the
analysis. y* value of 50 is use for the analyses.

In this study, geometry files for generating computational domains around a NACA
23012 airfoil have been prepared for two different angles of attack which are 0° and 10°.
Fig. 6 shows the computational domains of the analyses.

()
Fig. 6 Computational domains of cases: (a¢) AOA=0°; (b) AOA=10°

3.2. Meshing

The geometrical data file generated by the script is then used to generate mesh using an
open-source software, GMSH [11]. The mesh files from GMSH can be converted into the
OpenFOAM mesh format using the “gmshToFoam*“ command in the OpenFOAM
environment. Tables 1 and 2 show selected input parameters which can alter the quality of
the meshes. Numerous meshes with different qualities have been investigated and only the
selected ones are presented in these tables. After preparing the meshes, the quality of each
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4. TUNEL LED LIGHTING AND MAINTENANCE FACTOR
RELATIONSHIP

In this study, LED lamp luminaires dually inserted 6 m high used in a tunnel are
investigated. The MF for LED lamp luminaires is the product of the three main factors
described above. The MF of an LED lamp luminaire with protection degree IP65 is
numerically determined. Fig. 3 illustrates a sample of tunnel LED lighting with double
suspensions [5].

Fig. 3. A sample of tunnel LED lighting with double suspensions.

The time intervals for maintenance (by replacing LED lenses and diffusers) should be
specified by the environment pollution level in the site where lighting system will be
installed for tunnel lighting. According to the principle of maintenance yearly followed and
an environmental condition of high level of pollution, the Luminaire Maintenance Factor
(LMF) depending on the contamination of a luminaire with protection degree IP65 is
specified as 0.91 in report CIE 154 [6]. Luminaire Maintenance factor according to
protection degree of luminaire and the category of environmental pollution is illustrated in
Table 1.

Table 1: Luminaire Maintenance Factor according to protection degree of luminaire
and the category of environmental pollution is [5]

Optical Compartment Pollution Exposure time [Years]
IP Rating Category

1.0 15 2.0 2.5 3.0

High 0.53 0.48 045 0.43 0.42

1P2X Medium 0.62 0.58 0.56 0.54 0.53
Low 0.82 0.80 0.79 0.78 0.78

High 0.89 0.87 0.84 0.80 0.76

IP5X Medium 0.90 0.88 0.86 0.84 0.82
Low 0.92 0.91 0.90 0.89 0.88

High 0.91 0.90 0.88 0.85 0.83

IP6X Medium 0.92 0.92 0.89 0.88 0.87
Low 0.93 0.93 0.91 0.90 0.90
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Table 1: The Radio broadcasting stations’ parameters

Broadcasting Stations

Parameter

OSRC FM RC FM
Site Coordinates Long. 7.2571°N, Lat. 5.2058°E Long. 6.5962°N, Lat. 3.3918°E
Location Akure, Ondo State Ketu, Lagos State
Operating frequency 96.5 MHz 102.3 MHz
Bandwidth frequency 200 kHz 200 kHz
Transmitter power 35.0kW 25.0kW
Effective radiating power ~ 12.5 kW 17.5kW
Antenna gain 85.6 dB 86.5 dB
Antenna polarization Circular Circular
Antenna type/model Yagi-Uda Yagi-Uda
Antenna Maximum height 150 m 150 m
Maximum elevation 300 m 17m

@ ®)
Fig. 1: Pictures of (a) Field Strength and (b) GPSMAP78s GPS Meters used.

(a) (®)

Fig. 2: Obstruction characteristic of (a) ORSC and (b) RC service environments.
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increase again when 5% PEG was added. This indicates that an appropriate amount of PEG
is needed to reduce porosity of CPC, and hence improves its mechanical properties.

S14 4ss so
5 452 438 457
396
" I I I
o
o 1 2 3 a s

PEG CONTENT (w/v%)

Fig. 12: Effect of PEG addition on the porosity of CPC prepared with
the P/L ratio of 1.3.

4. CONCLUSION

The pure nano scale HA has been successfully synthesized through wet-chemical
precipitation method using calcium hydroxide and diammonium hydrogen phosphate.

The injectability, setting behavior, and mechancial strength have been detemined to
explain the effect of P/L ratio and addition of PEG on the properties of CPC. The present
work reveals that high P/L ratio shortens setting time and improves mechanical strength, but
reduces injectability. The optimized condition of CPC is achieved at the P/L ratio of 1.3: 88
min initial setting time, 228 min final setting time, 82.5% injectability and 1.344 MPa
compressive strength.

This study has proven that addition of PEG is able to shorten the setting time, as well
as enhance injectability, and mechanical strength. Incorporation of 2% PEG into CPC
provides an optimum condition which revealed significant improvement in setting time,
injectability, and compressive strength: 60 min initial setting time, 209 min final setting
time, 89.3% injectability and 1.781 MPa compressive strength. Therefore, the incorporation
of PEG into CPC could become a promising injectable bone filling material in the future.
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ABSTRACT: Recently, there is a strengthening requirement for antimicrobial fabrics that are
resistant to pathogens, offer greater hygiene, and are protective in an active lifestyle. Synthetic
compounds have been applied to impart antimicrobial properties to the fabrics. In this paper,
synthetic antimicrobial agents, namely quaternary ammonium compounds (QACS),
polyhexamethylene biguanide (PHMB), triclosan. and N-halamine are discussed along with
their mechanisms of action. Research has been done on synthetic antimicrobial treatment of
fabrics; the tested microorganisms used to determine their efficiency and durability are
summarized. It is also found that although synthetic antimicrobial agents have excellent
strength to kill the microorganisms, some of these antimicrobial agents are harmful and have
adverse effects on the environment, safety, and health. Identification of these problems will
provide future challenges to overcome and improve the techniques used for antimicrobial
treatment of the fabrics. Based on the infromation presented herein. it is recommended that
subsequent studies should consider the use of antimicrobial agents that are either obtained
from plant sources or from microorganisms. On the other hand. nanotechnlogy should be
explored for production of antimicrobial agents in further studies based on its potential to
facilitate the production of environmentally benign antimicrobial agents.

ABSTRAK: Kebelakangan ini, permintaan terhadap fabrik antimikrobial bagi mencegah
jangkitan patogen. penjagaan kebersihan dan perlindungan bagi gaya hidup yang aktif semakin
meningkat. Sebatian sintetik telah diguna pakai bagi menambah sifat antimikrobial pada
fabrik. Di dalam artikel ini. agen antimikrob sintetik yang dinamakan sebagai sebatian
ammonium kuater (QAC). polyhexamethylene biguanide (PHMB). triclosan dan N-halamine
serta mekanisma tindak balasnya telah dibincangkan. Penyelidikan telah dijalankan terhadap
fabrik yang dirawat menggunakan agen antimikrob sintetik. Mikroorganisma yang digunakan
bagi menentukan kecekapan dan daya tahan turut diringkaskan. Keputusan menunjukkan agen
antimikrobial sintetik mempunyai tindak balas yang sangat baik untuk membunuh
mikroorganisma. namun sebahagian agen antimikrobial ini berbahaya dan mempunyai kesan
buruk terhadap alam sekitar. keselamatan dan kesihatan. Melalui kaedah kenal pasti masalah.
ia dapat memberi solusi dan membaiki teknik rawatan antimikrobial pada fabrik pada masa
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Where H,0 is the amount of moisture in insulation system therefor (6) estimate

transformer end life in ideal state. In the next step, Pareto distribution is used to generate
health history of transformer and model the uncertainty in ideal behavior of transformer
lifetime. Parameters of Pareto probability distribution function which is used in this study
are defined in appendix section. Fig.3 shows ideal and Non-ideal behavior of DP curve when
Pareto distribution is applied to ideal curve of DP.

A

Ideal behavior of DP curve

, Endlife of transformer

Dgree of Polarization

Actual behavior of DP curve

T
'
Monte Carlo algorithm !
|

End life year Time (year)

Fig. 3. Estimation of end life of transformer considering actual behavior of DP curve.

Afterward, as can be seen in Fig. 3, in order to consider the uncertainty of age searching
on Pareto distributed curve Monte Carlo algorithm is used to predict the failure probability
of the transformer when DP curve of transformer intercept threshold DP of transformer at
each step time of simulation. Monte Carlo which is used in this research have the following
stages [23]:

1) Compareing the history curve of DP with its ideal form to extract deviation of Pareto
distribution data at each time step of simulation.

2) Fitting the extracted data on Pareto distribution curve to estimate parameters of
Pareto function.

3) Predicting the deviation of ideal DP curve in the future time by estimated Pareto
function.

4) Finding the Confluence of threshold DP and the area between ideal and deviated
curve of DP using random search of Monte Carlo algorithm.

3.3. Economic Replacement Time of Transformer

This section proposes a novel algorithm which considers all details to calculate economic
replacement time of transformer because it is different from failure time of transformer.
Actually, Economic value of transformer per year is obtained from calculation of operating
costs of transformer in each year of operation. According to [24], economic valuation of
transformer has five steps:
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Temporary antimicrobial fabrics are easy to produce because they do not demand rigorous
processes. However, their antimicrobial potency is easily lost after washing. As such, temporary
antimicrobial fabrics generally refer to the group of fabrics that tend to lose their antimicrobial
performance after only a few washing cycles. These antimicrobial fabrics are generally
undesirable, which makes it a less important subject of discussion [50].

5.2 Durable Antimicrobial Fabrics

One of the major requirements of an ideal antimicrobial fabric is durability. Hence, it is
often necessary that the fabric should manifest good durability throughout its use life. However,
this is usually a grave challenge for researchers due to the fact that fabrics are normally
subjected to several actions including washing, wear, ironing, and drying during the period of
their use [10]. In addition, considering the complications surrounding the evaluation of
durability, only few studies have focused on durability compared to the several studies available
on antimicrobial activity [10].

More often than not, washing durability is one of the notable parameters used for evaluating
the antimicrobial performance of fabrics. This denotes the quantity of the antimicrobial potency
which is able to withstand repeated washing processes. Notably, a group of N-halamine
compounds have been reported suitable to provide durable antimicrobial properties onto
fabrics. The antimicrobial properties of these compounds are said to be highly durable and even
rechargeable [50]. In fact, they are said to be non-toxic [83], and the mode of their action is
through oxidation of amino acids leading to inactivation of the microorganisms’ cells within a
short period of contact [83,84].

Interestingly, in a recent study, novel antimicrobial cotton fabric with desirable durability
was prepared through a process that involves the physical absorption, followed by chemical
bonding of modified polyhexamethylene guanidine (PHMG) onto the cotton surface [85]. In
their study, they assessed the antimicrobial performance of the modified cotton fabrics through
the shaking flask method whereas laundering durability was used to evaluate the non-leaching
properties [85]. It was inferred from the research that the interaction between the modified

fabric and molecules of the antimicrobial agent plays notable roles in determining the durability
of the fabric [85].
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e End-to-end delay: the time a message takes from its generation to the final arrival
at the sink. At the end of the simulation, we should take the average end-to-end delay
for all packets which are received by the sink. The lower this metric, the less link
failure and better quality of routing protocol.

e Network lifetime: the time between the start of the simulation to the moment the
first node energy exhausts and dies. More amount of this metric declares less energy
consumption of network. Also, it shows better performance of the routing protocol.

e Normalized routing overhead: the number of transmitted packets except for data
packets (control packets, beacon packets, etc...) to the total number of the delivered
packets to the destination.

4.2 Simulation Results

Figure 3(a) shows the Packet delivery ratio variation. It is obvious that with increasing
level of PU, occupancy delivery ratio has decreased for each of the five protocols. As one
can see SER and ESAC have the minimum delivery rate because they have not considered
the PU appearance in the channel during the route selection. Our approach and ERP and
SCR have considered PU activity and so, they nearly have the same high delivery rate.
Figure 4(a) has shown an increasing number of SU causing a drop in delivery ratio. Also in
our protocol, variation in rate until 180 secondary users are nearly fixed and a bit higher
than others. But with increasing the number of SU from 180, delivery rate suddenly
decreases and gradually its rate falls below other protocols.

Figure 3(b) displays the comparison of throughput among the five protocols. SER
shows less throughput than others. Since the route selection process in this protocol may
cause frequent route failure, the throughput of ESAC is better than SER. But still, it is much
lower than the other three protocols. ERP, SCR and our protocol have better performance.
In a lower number of PUs, our protocol has better performance. As one can see in Fig. 4(b),
with increasing the number of SUs, throughput will be decreased. With a lower number of
SUs, the throughput of our protocol is better than others.

Figure 3(c) has compared end-to-end delay with increasing PU in five protocols. As it
is obvious, our protocol and ERP and SCR act nearly the same. While due to considering
PU activity of route selection, they are much better than SER and ESAC. As it can be seen
in Fig. 4(c), in a lower number of SU, the delay of our protocol is much less than other
protocols. In SER and ESAC, the appearance probability of PU in the route discovery
process has been neglected. Also in SER protocol, energy consideration is done in a way
that causes frequent route failure and imposes too much delay on the network. It is also a
driven-table protocol so it naturally has a high delay. In SCR, however, it has noted PU
activity in route discovery, but clusters are created in the whole time of simulation even if
no event has happened and it is the main reason that SCR has more delay than ERP. It can
be seen in the lower number of SU that our protocol has less delay than ERP. Because
clustering in ERP is too complex and causes more delay than flat routing.

The comparison of network lifetime in five protocols is displayed in Fig. 3(d). We can
see that with increasing the occupancy percentage of the PU, the network lifetime has
decreased but meanwhile, our protocol and ERP have outperformed the others. In Fig. 4(d)
we show that our protocol in the lower number of SUs has a higher lifetime than other
protocols. Being aware of energy as well as considering PU activity in our protocol causes
less route failure and consequently, less retransmission or rerouting. Therefore, it has less
nodal energy consumption. Also, maintaining the route in our protocol is such that it has the
minimum energy consumption. In other words, energy balancing, which was considered in
selecting the route in our protocol, leads to increased network lifetime. Another reason that
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The better performance of W-metric regarding PDR also refers to better load balancing and
better route options.

Table 3: Send Rate vs. Packet Delivery Ratio

Setting ‘W-metric ETX OF0

Send Rate: 1 packet per 10 sec 99.97% 99.96% 99.96%
Send Rate: 1 packet per 6 sec 98.80% 96.50% 97.10%
Send Rate: 1 packet per 4 sec 93.30% 88.50% 80.50%
Send Rate: 1 packet per 4 sec (Lossy Network) 88.60% 83.20% 72.00%

4.3 Power Consumption

Power consumption is considered to be one of the essential aspects of LLNs
performance, as these devices need to work for years with limited power. For power
consumption analysis, Powertrace system is used. Powertrace is a mechanism provided by
Contiki software for calculating the power consumption of low power wireless networks.
As shown in Table 4, W-metric has an advantage over both of ETX and OFO for higher send
rate. On the other hand, on lower and medium range rates, OF0 shows a slightly better
performance compared to W-metric and ETX. However, OF0 has the worst power
consumption at high send rates due to higher number of retransmissions and the highly
congested routes. Because of the lossy nature of LLNs, the link quality changes frequently
leading to frequent change in ETX for the path. W-metric and ETX can precisely reflect the
link condition as both consider the path ETX. On the other hand, OF0 in path selection
process does not consider the path ETX as it only concerns on selecting the shortest path.
Consequently, the nodes will encounter more packet retransmissions, which results in more
energy consumption.

Table 4: Send Rate vs. Average Power Consumption (measured in mW)

Setting W-metric ETX OF0

(mW) (mW) (mW)
Send Rate: 1 packet per 10 sec 2.164 2282 2.057
Send Rate: 1 packet per 6 sec 3.264 3.268 3.139
Send Rate: 1 packet per 4 sec 5.162 5.276 5.494
Send Rate: 1 packet per 4 sec (Lossy Network) 6.009 6.370 6.713

4.4 Delay Performance

The fourth performance metric evaluation is packet latency or end-to-end delay. The
latency is defined as the total amount of time a packet needs to be transferred from the source
node to the destination. Latency is calculated as the average of all the packet latencies in the
network from all nodes.

Figure 5 represents the Cumulative Distribution Function (CDF) of the packets latency
for the three metrics. It is noted that W-metric and ETX have a similar latency performance
and that both have a much better performance compared to OF0. This is related to the fact
that W-metric and ETX considers the details of the link level when compute the best routes,
while OF0 only concerns about the hop-count separates the node and the root.

Table 5: Send Rate vs. Average of Maximum Inter Packet Time
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ABSTRACT: An implementation of the weakly compressible smoothed particle
hydrodynamics (WCSPH) method is demonstrated to determine the hydrodynamics
coefficients through radiation problem of an oscillating 2D rectangular box. Three possible
modes of motion namely swaying, heaving, and rolling are carried out to establish the
influence of oscillating motions in predicting the added mass and damping. Both solid
boundary and fluid flow are modelled by WCSPH and validated by the potential flow and
experimental results. Discrepancies observed at lower frequencies are further investigated
using different particle resolutions, different time steps, and extending the domain with
longer runtime to demonstrate the performance of WCSPH. Finally, flow separation and
vortices are discussed and compared with experimental results.

ABSTRAK: Bagi fenomena yang melibatkan radiasi dalam air, segiempat kotak 2D
diosilasikan dengan menggunakan simulasi WCSPH untuk memperoleh pekali
hidrodinamik. Mod osilasi terbahagi kepada 3 iaitu sway, heave dan roll. Osilasi dengan
mengguna pakai kotak akan mempengaruhi pergerakan air dalam menentukan nilai
penambahan jisim dan rendaman. Keseluruhan domain air dan sempadan telah dimodelkan
dengan menggunakan WCSPH. Semua model tersebut kemudiannya akan dibandingkan
melalui keputusan eksperimen dan teori. Jika keputusan melalui kaedah WCSPH ini
berbeza, terutama pada frekuensi rendah, penyelidikan lanjut akan dilakukan dengan
menggunakan zarah resolusi yang berbeza, langkah masa yang berbeza dan menambah
masa domain ujikaji bagi menilai keputusan WCSPH. Akhirnya, kriteria aliran dan kadar
pusaran yang terhasil di sekeliling kotak akan dibincang dan dibandingkan bersama
keputusan eksperimen.

KEYWORDS: weakly compressible; hydrodynamic coefficients; fluid body interaction;
SPH; radiation problem; added mass and damping

1. INTRODUCTION

Fluid-structure interaction (FSI) is the physical phenomenon that occurs when a fluid
force acts on a structure, deforming of moving the structure and this, in turn, changes the
boundary conditions of the fluid; which will affect the fluid motion. The interaction has
been studied broadly in civil, marine, and coastal engineering. Most approaches are
theoretical based on potential flow where the fluid viscosity and nonlinear effect are
negligible. With the help of increasing computational power, in many circumstances the FSI
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The best Ra value was achieved at 0.1 mm layer thickness with an abrasive milling
finishing process, which was 1.16 pm. The improvement was almost 91.3% as compared
with the FDM part without the finishing operation. For the same sample, the Rt value was
improved by 87.2% from the FDM part without the post-processing. The morphological
study by scanning electron microscopy (SEM) was conducted after coating the sample with
a thin layer of gold because of its’ nonconductive characteristics. Figure 7 shows the SEM
images of the samples which further validate the study of dimensional accuracy and surface
roughness. The SEM images of FDM parts without post-finishing operation shows typical
staircase effects (Fig. 7 (a), (b) and (c)). However, for the parts with the finishing operation,
SEM images (Fig. 7 (d), (e) and (f)) confirm that the staircase effect was reduced by a
significant margin and the surface becomes smoother. The phenomenon was the same for
all layer thicknesses, i.e. 0.1 mm, 0.15 mm and 0.2 mm. Furthermore, Fig.7 confirms that
FDM parts have voids between their layers due to non-uniform overlapping of the layers,
as shown in Fig. 7 (b) and (c) (white circles). The void remains in the produced parts even
after the abrasive milling operation, as shown in the Fig. 7(e) and (f) (white circles). The
voids created between the layers are the main reason for worsening dimensional accuracy
and surface roughness of the FDM parts with greater layer thickness.

0.1mm Layer Thickness
with finishing

0.15mm Layer Thickness
with finishing

02mm Layer T 0.2mm Layer Thickness
- withiout finishing with

(c)
Fig. 7: SEM images of the produced samples with different layer thickness. (a), (b)
and (c) are FDM parts without the finishing operation; (d), (¢) and (f) are FDM parts
with the abrasive milling operation. The circle marks shows voids due to non-
uniform overlap of the layers for thicker layers.
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extra CO; as in Lehana [19] in continuous culture, has been shown to improve its growth
rate compared to the culture grown with air only [4]. However, the lower maximum
specific growth rate by Converti et al. [20] is due to the size of the culture, which in our
study the air was supplied at flowrate of 2 vvm (0.5 Lpm). The growth of the current study
was then modelled using the logistic growth equation with a coefficient of determination
(R?) of 0.95. However, the model predicted a very low rate of initial growth compared to
the experimental data and this affected the values of other parameters shown in Table 1.

Table 1: Comparison of parameters obtained from logistic growth model fitting
(Fig. 2(a)) and experimental data (Fig. 2(b)) for growth in BBM only.

Parameter Value Value from
predicted by experimental
model data
X, (Au) 0.017 0233
Xnax(A) 1.399 1.524
Hmax(day™) 2.190 0.847
12(day) 0317 0.818
)3 0.95 1

3.1 Growth Kinetics of C. vulgaris at Different Concentrations of Ammonia

This experiment was conducted to understand how C. vulgaris responded to different
concentrations of ammonia with the aeration rate of 0.5 Lpm for 15% (v/v) CO; in filtered
air for 30 minutes every day under the illumination of 3500 lux. Since C. vulgaris growth
reached the stationary phase in the beginning of day 5 (Fig. 2), subsequent observation of
the microalgae growth was only recorded until day six in variation of ammonia
concentrations (Fig. 3). The control run (0 mg/L ammonia with 15% CO>) achieved the
highest growth capacity (Xmar) of 1.8 Au (Absorption unit) at ODeso (Fig. 3(a)). The
growth was higher compared to the growth supplied with air only (Fig. 2). This shows
that, even though 15% (v/v) of CO2 was supplied for only 30 minutes every day, it had a
positive influence on C. vulgaris growth (note that the initial cell density was maintained
at around 0.2 Au for all runs). Many have reported how CO: influences the growth of
photosynthetic microorganisms such as C. vulgaris [4,21,22] under illumination of light.
The surrounding air, which contains only 0.03-0.06% CO., had limited C. vulgaris
photosynthetic activity and slowed down its cell growth [23].

However, when aqueous ammonia was introduced in the culture at different
concentrations, it is apparent that C. vulgaris growth was significantly influenced by the
addition of aqueous ammonia. This is reflected by the decrease in the carrying capacity
(Xonax) values from both the model and the experimental data (Table 2). Nitrogen is a
crucial nutrient for microalgae growth, which is assimilated in the form of nitrate (NO3Y)
or ammoniacal nitrogen (NH4"/NHs). However, higher ammonia concentration can be
toxic to the microalgae growth. This is especially depicted by Fig. 3 (g) and (h) where
ammonia concentration of 960 mg/L and above showed that the growth of the microalgae
was nearly inhibited. However, this is not the case for yma. Generally, pmax (Table 2)
obtained from experimental data (calculated based on Eq. (4)) are about the same, even
though concentration of ammonia increased in a double amount of the previous
concentration. The same was also observed by Tam and Wong [24]. A few papers
suggested that umer is an important parameter in modelling microalgae or microbial
population in batch production that is influenced by environmental factors [15,25]. In our
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where WCSPH share similar discrepancies with the experimental values of Vugts. The
influence of breadth-draught (B/T) ratio to a-and b.: is also quite large where it determines
the immersed area of the rectangular section for heaving.

(b,,VB/2g)/pA
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0s

o 025 05 075 115,15
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Fig. 6: Added-mass and damping coefficient in heaving.

3.3 The Roll Test

In this analysis, the rectangular section is rolled at 6 different frequencies by the
amplitude of 0.10 radians. Both roll moments and cross coupling forces of sway into roll
are investigated. In Fig. 8 and Fig. 9, predictions from WCSPH agree fairly well with
experiments and potential theory in added moment of inertia, agp and mass coupling, ay,
except for the lower frequency, oV (B/2g) = 0.28. Here, nearly all influence is focused on
the energy dissipating terms that are coefficients by, and by,. Damping in coupling
coefficient, by, also seems to fit the trend with both experimental and theoretical results.
However, it can be observed that the roll damping coefficients, by, are over-predicting the
potential theory beyond the peak value at oV (B/2g) =0.2 at comparatively high frequencies.
There is a large contribution of viscosity in by, by WCSPH though they fit the trend line.

It is known that viscous roll damping is one of the dominant damping modes in the roll
motion of the forced motion box, representing the effect of vortex shedding of the box with
sharp corners. Although sway, heave and particle velocities may also have effect in the
vortex damping of the box, these contributions were found to be very small in the case of
determining roll damping from forced-roll [28]. The vortex damping term directly depends
on roll velocity only, which justifies the gradual increase of intensity of nonlinear forces
and moments experienced by the box at comparatively higher frequencies. These nonlinear
forces are due to viscous effects that can lead to flow separation and generation of vortices.
The magnitude of vortices near the immersed sharp comners of the box are presented in Fig.
7.

A similar scenario is also mentioned by Vugts in his experimental measurements.
According to him, the viscosity had an effect on the measurement of byy, While ag, also
suffers from experimental errors, which underpredict the values from the theoretical
counterpart. Hence, we can say that the roll added inertia using WCSPH is consistent with
the experimental results for the case oV (B/2g) > 0.28. Moreover, both coupling coefficients
from sway and rolling share satisfactory results for both added mass and damping
coefficients. In this analysis, extended dimension and refinement of particle spacing are not
carried out based on previous studies done on sway motion and to prevent any possibility
of numerical instability in the fluid domain that could affect the prediction of hydrodynamic
coefficients.
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Fig. 8: Application of QCM sensor in liquid bio-sensing.

A highly sensitive DNA-QCM sensor combined with the method of layer-by-layer AuNP-
probe amplification for dengue DNA serotype-2 detection has been reported [43]. The change
of frequency was recorded for the techniques of probe oligonucleotide immobilization (Af = 45
Hz), and DNA hybridization of probes and targets (Af = 80 Hz). It is followed by the signal
amplification of detection in the DNA-QCM system (Af = 200 Hz) by layer-by-layer AuNP
probes using target sequences (Af = 130 Hz). These techniques were complex due to tedious
steps, long incubation time and less selectivity (up to 60%) for dengue detection. Nevertheless,
they observed that the detection limit of 2 PFUmL was relatively comparable to the fluorescent
(RT-PCR) methods (1-50 PFUmL"). Furthermore, this method was less expensive and was
label free as compared to RT-PCR methods.

The QCM sensor with a functionalized interface via the monoclonal immunoglobulin G
(IgGNS1) antibodies attachment has been developed [44]. Figure 9 shows the sensor has been
modified with bacterial cellulose nanocrystal (CN) thin films for NS1 of dengue detection. This
sensor provides a few advantages such as short-time analysis, simplicity, real-time monitoring,
and label-free detection. However, it was observed that this sensor was not selective to NS1
dengue detection in serum samples due to high frequency interferences. As a result, it showed
that the large variation of detection limit for NS1 detection in PBS and serum samples, which
was 0.03 pgmL! and 0.32 pgmL, respectively.

Figure 10 indicates a surface acoustic wave (SAW) dengue sensor in human habitations
based on MATLAB simulation and real mosquito flight tones has been demonstrated [45]. The
dengue detection was analyzed via the wing beat frequency produced by female Aedes
mosquitoes via the feasibility of a SAW sensor (acoustic-based device). Based on the Aedes
mosquitoes’ gender and genus, which corresponded to a frequency of 400—-500 Hz in females
and 700900 Hz in males could be distinguished by this SAW sensor. Decreased resonant peak
amplitude with different wing beat frequencies were observed. Consequently, this SAW sensor
offered a non-invasive method (no serum samples) for dengue detection, and was the first report
of an SAW dengue sensor in acoustic wave sensing. Furthermore, this sensor showed its
uniqueness since no surface chemistry modification is performed as compared to other
biosensors discussed previously. However, this SAW sensor required an expensive fabrication
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From Table 5, the influence of OPS-POC aggregate combinations in the PSCC can be
observed. It is perceived that if the percentage of OPS aggregate is greater, the splitting
tensile and flexural strength is also lower. These strengths increase gradually with the
upsurge of POC content. After the ratio of 50% of OPS and 50% of POC aggregate mix
(P50), both the splitting tensile as well as flexural strength tend to reduce. This happens due
to the round surface of OPS aggregates possessing a weaker bond in concrete and bonding
strength reduction for allowing cementing material entering to the pores of POC aggregate
[16]. Therefore, P50 is the optimum mix that obtains the maximum splitting tensile and
flexural strength.

6.5
® Splitting tensile strength
6
W Flexural strength
55

£,=0.0011£22401
R®=0.9251

Tensile strength, MPa
N
o

£,= 0.0748£,10126
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Fig. 5: Correlation among 28-day compressive, splitting tensile and flexural strength.

3.5 Modulus of Elasticity

For calculating the deflection and the stiffness of any structural element, modulus of
elasticity (Es) appears to be an important parameter. Therefore, it is necessary to find a
suitable correlation depending on the compressive strength for predicting this modulus of
elasticity that relies on the elastic modulus of its components and their volumetric
proportions [28]. For addition of POC aggregate contents in the LWC mix, the modulus of
elasticity increases as shown in Fig. 6. This increase results from the higher specific gravity
of POC content. In this study, the mixture with P50, gives the maximum value of modulus
of elasticity. P40 shows 6% lower value of elastic modulus. When the mixes (P60 and P70)
contain POC lower than 50% by vol., the modulus of elasticity dips down about 20%.

Figure 6 shows a correlation of Es and cube compressive strength of PSCC which have
been compared with the previously used equation (Eq. 10) for predicting Es of LWC in
CEP/FIP manual [29]. Figure 6 also compares empirical equations (Eq. 11 and Eq. 12)
suggested by existing research to predict the Es for OPS concrete, but none of them are
universally accepted [16,30].
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dominant in the areas. On the other hand, Fig 8, where the elevation data plots do not cross
the line of sight, does not indicate that the RC radio signal is attenuation-free but the RC
signal in all the routes are on line of sight (LOS) without obstruction. Basically, location
division to either LOS or non-line of sight (NLOS) propagation condition is made according
to clearance of the first Fresnel zone. Thus, it means that 60% of the first Fresnel zone in
RC service areas is clear of any obstructions while at least 60% of the first Fresnel zone in
OSRC service areas is not clear of obstructions.

4.2 Comparative Performance Evaluation of the Developed Models

In this subsection, the two developed propagation models were evaluated by comparing
their performance with that of the FSPL. The result obtained is presented graphically in Fig.
9, which shows that the path loss predictions by the FSPL model in the two service locations
are relatively higher when compared with the prediction results from the developed models.
This indicates that the existing FSPL model is not applicable for either of the studied
broadcasting stations. The comparative performance result also shows that the prediction
results of the developed models differ for the two broadcasting stations. The overall
comparative result thus buttress the finding in [25] that there is no single or universal
propagation model that exactly fits all terrains, applications, and environments. Similarly,
the comparative performance evaluation result has clearly shown the finding in [26], that a
radio propagation model that gives an acceptable prediction in one scenario might not be
suitable in another scenario. Furthermore, the performance evaluation result of the two
developed path loss propagation models for this study also shows that their predicted path
losses are lower than the corresponding predicted values by the FSPL existing model. This
establishes the correctness of the hypothesis in [10, 13] that there is need to develop specific
propagation models for specific locations to enhance efficient information transmission and
reception in wireless communication.
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Fig. 9: Comparative performance evaluation of the developed models with FSPL.

To further evaluate and validate the performance of the two developed models, their
path losses prediction results were compared with results from recent study in surveyed
literature. The choice of the reference study [1] was characterized by: (i) usage of the same
existing model in literature; (ii) presence of the same sets of dominant obstructions
(buildings and vegetation); and proximity of the study locations. However, there are three
differences between the study presented in the paper and reference study. The first is on how
the path losses to be compared were determined. While this study used an estimation method
through the two developed models, the reference study measured the path losses. The second
observed difference is the unit used in measuring the distance. While the distance in the
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Metrik ini bergantung pada panjang Packet Queue dari node dengan pertimbangan metrik
lain dan nodus lain, seperti ETX atau penggunaan tenaga, yang mengarah kepada
keseimbangan beban yang lebih baik dalam rangkaian. Untuk melaksanakan dan menilai
metrik yang dicadangkan berbanding metrik RPL lain, ContikiOS dan COOJA simulator
telah digunakan. Simulasi meluas telah dijalankan dengan cara yang sistematik yang
menghasilkan analisis terperinci mengenai metrik yang diperkenalkan iaitu W-metrik,
kiraan penghantaran dijangkakan (ETX) dan fungsi objektif sifar (OF0) yang
menggunakan kiraan hop sebagai metrik penghalaan. Analisis dan perbandingan adalah
berdasarkan lima parameter prestasi, iaitu throughput, nisbah penghantaran paket (PDR),
latency, panjang panjang antrian, dan penggunaan kuasa. Hasil simulasi menunjukkan
bahawa W-metrik yang diperkenalkan mempunyai prestasi yang lebih baik berbanding
dengan metrik RPL lain berkaitan dengan parameter prestasi yang dinyatakan di atas. Pada
masa yang sama, hasil menunjukkan bahawa prestasi latency W-metrik adalah setanding
dengan metrik penghalaan RPL yang lain. Dalam simulasi sampel 500 saat dengan 25 nod
dan dengan nod yang menghantar paket secara berkala ke akar rangkaian pada kadar 1
paket setiap 4 saat, W-metrik menunjukkan keluaran yang sangat efisien iaitu 5.16 kbps,
peningkatan sebanyak 8.2% berbanding ETX. Keputusan menunjukkan bahawa ia
mempunyai nisbah penghantaran paket 93.3%, yang lebih tinggi berbanding 83.3% untuk
ETX dan 74.2% untuk OF0. Purata panjang giliran 0.48 packet menunjukkan peningkatan
15.8% lebih baik daripada ETX. Di samping itu, ia mempamerkan penggunaan tenaga
sebanyak 5.16 mW iaitu 2.1% kurang daripada ETX. Secara keseluruhan, W-metrik
nampaknya menjadi alternatif yang berpotensi menggantikan ETX dan OFO0 kerana ia
menmilih laluan yang lebih cekap dengan bekerja pada keseimbangan beban rangkaian dan
dengan mempertimbangkan ciri-ciri pautan.

KEYWORDS: IOT: RPL; LLNs; queue backlog; objective function

1. INTRODUCTION

The Internet is increasingly becoming an inevitable part of our lives and recently
Internet of Things (IoT) appeared as an important future scenario of the Internet application.
The number of computing and interconnected devices has grown exponentially within the
last 2 decades, and it is expected to grow further. By the end of 2020, it is estimated that the
world will have an approximate number of 50 Billion connected devices [1-3]. The Internet
Engineering Task Force (IETF) used the term, Low Power and Lossy Networks (LLNs) to
refer to networks of different types of smart devices and sensors. These networks challenges
include highly varying link quality, limited device memory, power, and recurrent link
outage. In many environments, LLNs are emerging as a new deployment communication,
like smart buildings, industrial automation, and for the majority of the envisioned IoT [2].

Conventional routing protocols fail to meet the LLNs requirements due to the
mentioned limitations. The IETF working group has identified Routing Over Low power
and Lossy Networks (ROLL) as a solution for routing in this type of networks under
particular deployment scripts. As a result, IPv6 Routing Protocol for Low-Power and Lossy
Networks (RPL) is standardized in RFC 6550 to ensure IPv6 packets carried over IEEE
802.4 is achievable, as well as to empower the usage of IoT over WSN [4]. However, RPL
in the network layer meets throughput challenges due to the potential huge network size,
various coinciding applications in one physical network and the large amount of information
and data created and imparted from the devices.

RPL existing implementations mostly use either Expected Transmission Count (ETX)
or hop-count routing metrics. ETX measures the reliability of the link between two nodes.
The ETX link value expects the number of times to transmit a packet until it is successfully
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